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1.0 DECLARATION OF THE RECORD OF DECISION

1.1 Site Name and L ocation

Naval Weapons Station (WPNSTA) Y orktown, Y orktown, Virginia
Sites 6 and 7; Operable Units (OUs) XII, XI1II, XIV, and XV

1.2 Statement of Basis and Purpose

This Record of Decision (ROD) documents the selected remedial action to reduce the risks posed by
contaminated media at Sites 6 and 7 located at WPNSTA Y orktown, Y orktown, Virginia. Sites 6 and 7 have
been divided into 4 OUs for remediation:

OUXII -Soil and Sediment at Ste 7

Contaminated soil and sediment from the drainage ditch behind Plant 3. The ditch received
outfall from Plant 3 and was contaminated with nitramine/nitroaromatic compounds including:
2,4,6,- trinitrotoluene (TNT), amino-dinitrotoluenes (amino-DNTS),
cyclotrimethylenenitramine (RDX) and cyclotetramethylenetetranitramine (HMX). Soil and
sediment were removed from the ditch to conduct a full scale pilot study for the bioremediation
of explosives contaminated mediain 1996.

OU XIII - Ste 6 - Flume Area

Soil and sediment from the Site 6 - Flume Area, which includes historic discharges from
Buildings 109 and 110, is contaminated with chlorinated volatile compounds including:
1,1,1-trichloroethane (TCA), trichloroethene (TCE), and tetrachloroethene (PCE);
nitramine/nitroaromatic compounds including TNT, amino-DNTSs, dinitrotoluenes, HM X,
RDX, 1,3,5-trinitrobenzene; and inorganics including nickel and zinc.

Nitramine/nitroaromatic contaminated explosives residue in Building 109 (RCRA Area of
Concern C and Solid Waste Management Unit 179) exists and could be released to the Site 6 -
Flume Areaif not addressed.

OU XIV- Ste 6 - Excavated Area

Surface soil in the Site 6 - Excavated Areais contaminated with cadmium and zinc.

OU XV - Ste 6 - Impoundment Area Surface water and Sediment, Ste 7 Surface Water, Ste 6 and 7

Groundwater

The Site 6 - Impoundment Arealis located at the terminal end of the Site 6 - Flume Area.
Sediment in the Site 6 - Impoundment is contaminated with nitramines/nitroaromatics,
chlorinated volatile organics and inorganics. The highest concentrations of these contaminants
occur at depth.

Groundwater beneath Site 6 and 7, which is not currently used as a potable water source, is
contaminated with chlorinated volatile organics, nitraminestnitroaromatics, and inorganics. It
could also act as a potentia source of contamination to Site 6 and Site 7 surface water.



Remedial action was chosen in accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and Reauthorization Act
(SARA) of 1986, and, to the extent practicable, with the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). The information supporting the decisions on the selected remedy is contained in the
administrative record. Section 2.2.2 lists major documents contained in the administrative record.

The Commonweslth of Virginia concurs with the selected remedy.

1.3 Assessment of the Sites

Actua or threatened releases of hazardous substances from OUs X1, X1V, and XV, if not addressed by
implementing the remedial action selected in this ROD, may present an imminent and substantial danger to
human health and the environment. No further action is proposed for OU X1 because risks posed to human
health and the environment have been mitigated by a removal action conducted in support of afull-scale Pilot
Study for the bioremediation of explosives-contaminated sediment conducted in 1996.

14 Description of the Selected Remedy

The remedy for OU XII, OU XIlII, OU X1V, and OU XV is part of a comprehensive environmental
remediation currently being performed at WPNSTA Y orktown under the Department of Defense (DoD)
Installation Restoration (IR) Program.

The removal and treatment of soil/sediment and Building 109 residue at OU XIlI, Site 6-Flume Area, and a
soil cover at OU X1V, Site 6-Excavated Area, address the principa threat to human health and the environment
by eliminating source materials and potential release of these contaminants to the environment. They also
mitigate the potential for direct contact with soil at the Site 6-Excavated Area. Long-term monitoring of
sediment, surface water, and groundwater at OU XV will: 1) evauate the efficacy of the remova planned for
the Site 6-Flume Areain removing a potential source of continuing contaminant release and 2) provide
temporal data about conditions in the Site 6-Impoundment Area and the quality of shallow groundwater which
may interconnect with Sites 6 and 7 surface water and sediments. Major components of the selected remedies
for OUs XII, X111, X1V, and XV include:

OU XIl -Ste 7 -Drainage Area

1 No Further Action for OU XII. Approximately 800 cubic yards of nitramine/nitroaromatic and
inorganic contaminated soil and sediment were removed as part of a bioremediation pilot study
conducted in 1996. Soil and sediment have been cleaned up to levels appropriate for
commercia/industrial use, which is the current land use and the most likely future land use for
this site. Residual levels of contamination, however, make the site inappropriate for residential
uses. Consequently, residential use is prohibited as part of the remedy.

OU XIII - Ste 6 - Flume Area

1 Excavation of nitrarnine/nitiroaromatic-, chlorinated volatile-, and inorganic-contaminated soil
and sediment from the Site 6 - Flume Area



Ex situ bioremediation of soil and sediment excavated from the Site 6 - Flume Area.
Nitramine/nitroaromatics are readily degraded by the process, but chlorinated volatiles may be
recalcitrant to degradation. If volatiles do not degrade during a reasonable cycle of ex situ
trestment, a contingency remedy (low temperature thermal desorption) will be employed to
remove remaining chlorinated volatiles from the soil.

Habitat restoration of the Site 6 - Flume Area.

Pressure washing of the trenches (SWMU 179), and residue removal and pressure
washing of the trenches under Building 109 (AOC C).

Removal of explosives-contaminated residue from SWMU 179 and treatment by burning
at the Station's thermal treatment unit.

This site will be cleaned up to levels appropriate for commercial/industrial use, which is
the current land use and the most likely future land use for this site. Residua levels of
contamination, however, will make the site inappropriate for residential uses.
Consequently, residential useis prohibited as part of the remedy.

OU XIV- Site 6 - Excavated Area

Grading and placement of backfill as a soil cover ( minimum 8 inches) to prevent contact
with cadmium and zinc-contaminated surface soil by terrestrial ecological receptors at the
Site 6 - Excavated Area. No long-term monitoring will be necessary.

Activities that interfere with or compromise the integrity of the cover at this site
will be prohibited.

OU XV - Ste 6 - Impoundment Area Surface Water and Sediment, Surface Water at Ste 7, Groundwater

at Ste6and 7

Long-term, monitoring of surface water and sediment will be conducted for
nitramines/nitroaromatics and chlorinated volatile organics and inorganics (including
nickel and zinc) in the Site 6-lmpoundment Area. Long-term monitoring of the
groundwater throughout Sites 6 and 7 for nitramines/nitroaromatics, chlorinated volatiles
and inorganics will also be conducted, but thisis not the final remedy for groundwater.
Groundwater at Sites 6 and 7 will be addressed in a separate OU after USEPA Region |11
completes awatershed study for Felgates Creek scheduled for September, 1998. Long-
term monitoring of surface water at Site 7 for similar contaminants.

Specifics of the long-term monitoring program will be developed by the Navy, the United
States Environmental Protection Agency (USEPA) Region I11, and Commonwealth of
Virginia Department of Environmental Quality (DEQ) and presented in aLong-Term
Monitoring Work Plan, a primary document under the WPNSTA Y orktown Federal
Facilities Agreement (FFA).



15 Statutory Deter mination

The selected remedy (including the contingency remedy for OU XI11) is protective of human health
and the environment, complieswith federal and state requirementsthat arelegally applicable or
relevant and appropriateto theremedial action (ARARS), and is cost-effective. The remedy uses

per manent solutions and alter native tr eatment technologies to the maximum extent practicable. The
selected remedy meetsthe statutory preferencefor treatment at OU XII and OU XIl11, but not OU XIV
or OU XV, wheretreatment of contaminantsis not practicable. At OU XlI, soil and sediment at Site 7,
bioremediation was used to treat explosives-contaminated soil as part of a bioremediation pilot study.
At OU XI11 bioremediation will be used to treat nitramines and nitroeromatics; if chlorinated volatiles
do not degrade during a reasonable cycle of bioremediation, a contingency remedy (low temperature
thermal desor ption will be employed to remove remaining chlorinated volatiles from the soil.

Beocause the remedy will result in hazardous substanoes remaining on-site above conservative health-based
lcvclutleUs. lmiewwillboeondumdwithinﬂwymlﬂnmmmﬂmodm action to
ensure that 3deq - rotection of human health and the environment is maintained.
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20 DECISION SUMMARY

21 Site Name, L ocation, And Description

WPNSTA Y orktown is a 10,624 acre installation located on the Virginia Peninsulain Y ork and James City
Counties and the City of Newport News (Figure 2-1). The Station is bounded on the northwest by the Naval
Supply Center Cheatham Annex, the Virginia Emergency Fuel Farm, and the future community development
of Whittaker’s Mill; on the northeast by the Y ork River and the Colonial Nationa Historic Parkway; on the
southwest by Route 143 and Interstate 64; and on the southeast by Route 238 and the community of Lackey.
The locations of Sites 6 and 7 are presented in Figure 2-2.

211 Site6 - Explosives-Contaminated Wastewater | mpoundment

The Site 6 study area covers approximately 94 acres and includes the area surrounding Buildings 109, 110, and
501, the explosives-contaminated wastewater impoundment ( a portion of OU XV) with the associated flume
(OU XIII); an excavated area (OU X1V); and atributary to Felgates Creek. The Site 6 study area generaly
slopes to the west toward the Site 6 - Impoundment Area. The buildings in the study area are surrounded by
earthen berms that affect surface water runoff direction. Currently, the Site 6 - Impoundment Area collects only
surface runoff from the area between Buildings 109 and 110. A system of trenches and piping originating from
Building 109 carried discharge to the Site 6 - Flume Area and the Site 6 - Impoundment Area during
operations. Building 109 is no longer in use. Figure 2-3 illustrates the Site 6 - Flume Area

North of the Site 6 - Impoundment Area, an excavated area has been identified. This areais currently wooded,
but concrete rubble and miscellaneous debris are evident in the area. The history of the Site 6 - Excavated Area
is not documented. The area may have been aformer soil borrow pit, from which soil was obtained to construct
the dam for the impoundment.
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212 Site7 - Plant 3 Explosives-Contaminated Wastewater Discharge Area

Site 7 is a 300-foot long (approximate length) drainage area located adjacent to wetlands and along a small
tributary to Felgates Creek, approximately one mile upstream from the confluence of Felgates Creek and the
Y ork River. The buildings in the study area are surrounded by earthen berms that affect surface water runoff
direction. The Site 7 study area generaly slopes toward aravine located along the southern portion of the
study area. The actual study areafor Site 7 covers approximately 62 acres and includes the area surrounding
Buildings 375, 502, 503, and 504 (collectively known as Loading Plant 3) as well as adrainage area.
Sediment and some soil along the banks of the drainage area (OU XI1) were removed for the full-scale Pilot
Study for the bioremediation of explosives-contaminated soil conducted in 1996. The removal focused on soil
and sediment in the Site 7 - Drainage Area containing concentrations of nitramine/nitroaromatic compounds
exceeding human health based remediation levels derived for commercial/industrial property use. The Site 7 -
Drainage Area discharges to a small tributary of Felgates Creek.

2.2 Site History and Enforcement Activities

221 SiteHistory

Originaly named the U.S. Mine Depot, WPNSTA Y orktown was established in 1918 to support the laying of
mines in the North Sea during World War I. For 20 years after World War |, the depot received, reclaimed,
stored, and issued mines, depth charges, and related materials. During World War 11, the facility was
expanded to include three additional TNT loading plants and new torpedo overhaul facilities. On August 7,
1959, the depot was redesignated the U.S. Naval Weapons Station. Currently, the primary mission of
WPNSTA Y orktown is to provide ordnance, technical support, and related services to sustain the war-fighting
capability of the armed forces in support of national military strategy.

The Site 6 - Impoundment Area was formerly used during the years of 1942 through 1975 as a settling basin
for nitramine-contaminated wash down water. The contaminated wastewater was generated from the
explosives reclamation facility at Building 109 and from weapons loading operations at Building 110. This
wastewater flowed along concrete flumes in what has been designated as the Site 6 - Flume Area. The
explosives reclamation facility released solvents such as TCE and TCA and nitramine/nitroaromatic
compounds such as TNT and RDX to the Site 6 - Impoundment Area. The weapons reclamation operations
released solvents and nitramine compounds to the Site 6 - Impoundment Area by means of a concrete-lined
drainage channel or flume that emanates from Building 109. In 1975, a carbon adsorption tower was installed
to treat the contaminated wastewater before it was discharged from Buildings 109 and 110 into the Site 6 -
Flume Area. A Nationa Pollutant Discharge Elimination System (NPDES) Permit was granted by the
USEPA Region |11 to allow this discharge. In 1986, the effluent from the tower was diverted to the sanitary
sewer and ultimately to the Hampton Roads Sanitation District (HRSD). The Site 6 - Impoundment Area
currently collects only surface water runoff from the area between Buildings 109 and 110. Based on a
Resource Conservation and Recovery Act (RCRA) Solid Waste Management Unit Investigation at WPNSTA
Y orktown, the EPA Office of RCRA programsissued afinal report in December 1992 which identified 94
areas at WPNSTA Y orktown that require additional investigation under the RCRA. Two of these areas are
AOC C - Building 109 Contaminated Structure and SWMU 179 - Building 109 trenches and piping.

The history of the Site 6 - Excavated Area identified north of the Site 6 - Impoundment Areaiis not
documented. The area may have been aformer soil borrow pit, from which soil was obtained to build the dam
for the Impoundment Area.



The Site 7 - Drainage Areareceived nitramine-contaminated wastewater from Loading Plant 3 (Building 375,
502, 503, and 504) between 1945 and 1975. In 1975, a carbon adsorption tower. was installed to treat the
contaminated wastewater prior to discharge to the Site 7 - Drainage Area. An NPDES Permit was granted by
USEPA Region I11 to allow this discharge. In 1986, the discharge from the tower was diverted to the sanitary
sewer and ultimately to the HRSD. The Site 7 - Drainage Area did not receive discharge from Plant 3 after
this date. Soil/sediment from the Site 7 - Drainage Areawas removed in 1996 as part of the full-scale Pilot
Study for bioremediation of explosives contamination and the area restored.

2.2.2 Enforcement Activities

On Octaber 15, 1992, WPNSTA Y orktown was included on the National Priorities List (NPL) because of the
facility's proximity to wetlands and the potential impact on the surrounding environment. A FFA between
USEPA Region I11, the Commonwealth of Virginia, and the Department of the Navy (DoN) was finalized in
August of 1994 for WPNSTA Y orktown. The FFA covers the investigation, development selection, and
implementation of response actions, satisfying WPNSTA Y orktown's RCRA corrective action obligations as
well as appropriate provisions of CERCLA for al sites, SWMUSs, and RCRA AOCs.

In December 1996, a full-scale Pilot Scale study was conducted using Site 7 - Drainage Area soil/sediment to
determine if an aqueous-phase, ex-situ biocell could remediate explosives-contaminated soil. Therefore, the
source of nitramine/nitroaromatic contamination at Site 7 was removed as part of this study. No other
documented enforcement activities have been conducted at either Sites 6 or 7 under the FFA.

The following documents provide details of the site investigations and assessments of cleanup actions for OUs
X1, XTI, X1V, and XV.

C.C. Johnson & Associates, Inc. and CH2M Hill. Initial Assessment Study of Naval Weapons
Station, Y orktown. July 1984

Dames & Moore. Confirmation Study Step IA (Verification), Round One. Naval Weapons
Station, Y orktown, Virginia. June 1986.

Dames & Moore. Confirmation Study Step IA (Verification) Round Two, Naval
Weapons Station, Y orktown, Virginia June 1988.

Baker Environmental, Inc. and Roy F. Weston, Inc. Focused Biological Sampling and
Preliminary Risk Evaluation Naval Weapons Station, Y orktown, Virginia. July 1993.

Baker Environmental, Inc. And Roy F. Weston, Inc. Final Round One Remedial
Investigation Report for Sites 1-9, 11, 12, 16-19. Naval Weapons Station, Y orktown,
Virginia. July 1993

Baker Environmental, Inc. Final Habitat Evaluation Report (WPNSTA Sites 1, 2, 3, 4, 6,
7,8,9,11,12,16,17, 18, 19, and 21). July 1995.

Baker Environmental, Inc. Fina Pilot Study Report for the Explosives-Contaminated Soil
at the Naval Weapons Station Y orktown, Y orktown, Virginia. July 1997.

Baker Environmental, Inc. Interim Final Remedial Investigation Round Two Report
Naval Weapons Station, Y orktown, Virginia. February 1998.




2.2.3 History of Previous Investigations

The purpose of the Initial Assessment Study (IAS) (C.C. Johnson & Associates, Inc. and CH2M Hill, July
1984) was to identify and assess sites posing a potential threat to human health and/or the environment. A
total of 19 potentially contaminated sites were identified based on information from historical records, aeria
photographs, field inspections, and personnel interviews. The IAS concluded that 15 of the 19 sites, including
Sites 6 and 7, were of sufficient threat to human health or the environment to warrant Confirmation Studies.

A Confirmation Study was then conducted for the 15 sites and two rounds of data were obtained. The first
round of data was collected in the winter of 1986. This effort was documented in the “ Confirmation Study
Step 1A (Verification), Round One,” (Dames & Moore, June 1986). The second round of sampling was
conducted during November-December 1987 and results of the analyses were presented in the “ Confirmation
Study Step IA (Verification), Round Two,” (Dames & Moore, June 1988).

The 15 sites, including Sites 6 and 7, were recommended for further study and were evaluated as part of the
Round One Remedial Investigation (RI) (July 1993). Sail, surface water, sediment and groundwater samples
were collected and analyzed for Target Compound List (TCL) organics, Target Analyte List (TAL)
inorganics, and nitramine/nitroaromatic compounds (explosives). Samples from Sites 6 and 7 indicated the
presence of contamination in surface water and sediment. However, the nature and extent of the contamination
at Sites 6 and 7 was not completely defined by the results of the Round One RI. Additional sampling was
recommended for al media.

The Round Two RI and report for Sites 6 and 7 was completed in February of 1998. Additional soil and
sediment dataindicated that contamination was present at both sites. These sample data were used as part of
the Feasibility Study (FS) Report (March 1998) to determine the extent of soil contamination. FS soil data
confirmed that the highest levels of explosives contamination were at the Site 6-Flume Areain sediment.

A Supplemental Investigation to the Round Two RI was conducted in February 1996 at the Site 6-
Impoundment Areato collect additional data to delineste the potential extent of contamination within the
impoundment. The Supplemental Investigation included the collection of shallow soil samples and sediment
samples. Shallow soil samples were collected along the northern and eastern banks of the impoundment and
sediment samples were collected throughout the impoundment area. Analytical results indicate that the
sediments have been impacted by volatile organic compounds (V OCs), sernivolatile organic compounds
(SVOCs), and nitramine compounds, particularly in the vicinity of the former wastewater discharge area of
the impoundment.

Following the Supplemental Investigation, USEPA was concerned that there was not enough data on
explosives contamination at AOC C and SWMU 179. Although these areas are encompassed by the Site 6
study area, USEPA believed that an insufficient number of samples had been collected in close proximity to
evaluate impacts on environmental media. As aresult, fourteen additional soil samples were collected in
October 1996. The samples were collected at depths ranging from O to 4 feet below ground surface (bgs). All
of the samples were field tested for TNT and submitted to a laboratory for VOC analysis. The TNT test kit
results indicated that all of the soil samples collected had TNT concentrations less than 30 parts per million
(ppm), the lower end of the detection limit. Soil samples were not sent to alaboratory for TNT confirmation.
Based on the data and information gained from the October 1996 sampling event, no additional RCRA
activities were needed at SWMU 179 and AOC C.

A full-scale Pilot Study to treat explosives-contaminated soil/sediment obtained from Site 7 was conducted



between September and December of 1996. The purpose of the study was to determine the technical
implementability, effectiveness, and future costs of an anaerobic remediation technology used to trest
explosives-contaminated soil. Approximately 770 cubic yards of soil were excavated from the drainage area
leading to the tributary at Site 7. Soil with TNT concentrations exceeding 30 ppm was excavated and sent to
the newly-constructed biocell at another site at WPNSTA Y orktown. The TNT concentrations in the soil
entering the biocell averaged over 1,000 ppm. After treatment, the TNT concentrations ranged from less than
1 ppm to 4 ppm. As aresult of this full-scale Pilot Study, the source of contamination has been removed from
Site 7.

An ecological toxicity study was conducted on the sediment in the Site 6 - Flume Area at Site 6 in 1997. The
purpose of the study was to futher define the extent of explosive contamination and to establish toxicity-based
site-specific cleanup goals for the explosive contaminants. In August, 1997, Baker collected a series of
sediment samples from the Site 6 - Flume Area. The sediment samples were submitted to an off-site analytical
laboratory and to an ecological toxicity laboratory for analysis. An acute (10-day) and a chronic (28-day)
ecological toxicity study were conducted on the sediments. The tests indicated that TNT concentrations above
arange of 68,000 to It 118,000 pg/kg may pose risks to benthic macroinvertebrates.

On February 11, 1998, a composite soil sample was collected from the Site 6-Flume Area (near the concrete
flumes) by Baker personnel. The soil sample was split with Grace Environmental (a treatability study vendor)
for a Soil Optimization Study to determine the ability of Daramend®, a proprietary technology, to remediate
volatiles and nitramines/nitroaromatics. Baker submitted the sample to an off-site laboratory for analysis of
TCL VOCs, SVOCs, pesticides/polychlorinated biphenyls (PCBs), nitramines, and TAL inorganics.

2.3 Highlights of Community Participation

The Proposed Remedia Action Plan (PRAP) for Sites 6 and 7 was released to the public in May 1998 at the
four information repositories listed below:

1 Y ork County Public Library
8500 George Washington Highway
Y orktown, VA 23692
(757) 890-3377

Newport News City Public Library
Grissom Branch

366 Deshazor Drive

Newport News, VA 23608
(757)886-7896

Gloucester Public Library
P.O. Box 367, Main Street
Gloucester, VA 23601
(804) 693-2998

Naval Weapons Station Y orktown

Environmental Directorate

Building 31-B, P.O. Drawer 160

Y orktown, VA 23691-0160

(757) 887-4775 (ext. 29) (Contact: Mr. Jeff Harlow)



The notice of availability of this document was published May 10, 1998 in the Daily Press. A public comment
period was held from May 26, 1998 to July 11, 1998. A fact sheet that summarized the Proposed Plan was
distributed to attendees of the Public Meeting held at the Y ork County Recreationa Services Meeting Room,
301 Godwin Neck Road, Y orktown, Virginia, on May 26, 1998. This meeting was held to inform interested
members of the community about the preferred remedia alternative under consideration. Responses to
comments received during the public comment period and a transcript of the Public Meeting are included in
the Responsiveness Summary in Section 3.0 of this document.

24 Scope and Role of the Remedy

The studies at Sites 6 and 7 are part of comprehensive environmental investigations being conducted under
the IR Program at WPNSTA Y orktown. OU XII consists of soil, surface water, and sediment at Site 7.
Contaminated sediment was excavated from Site 7 and used in the full-scale Pilot Study for explosives-
contaminated soil remediation through bioremediation. No additional action is recommended for OU XII.

OU XIII consists of soil and sediment at Site 6-Flume Area and explosives-contaminated residue under
Building 109. The remedial action will consist of removing and treating approximately 20 cubic yards of
explosives-contaminated residue and pressure washing AOC C in order to prevent it from being a secondary
source of contamination for the Site 6-Flume Area. SWMU 179 will be pressure washed to prevent any future
potential releases from the building. Residue will be transported to an on-site burning area for trestment. The
Site 6-Flume Area soil/sediment contains concentrations of explosives that pose a potential threat to human
health and the environment. The sediment also contains concentrations of volatiles and inorganics that pose a
potential ecological risk. The soil/sediment will be excavated until confirmation sampling indicates that all of
the contamination has been removed and contaminants remaining in soil are at concentrations equal to, or
lower than, risk-based remediation levels (RLs). Contaminated soil/sediment from the Site 6-Flume Area will
be treated using an ex situ bioremediation process. A contingency remedy may be necessary to remediate
volatile organics to health based goals. If areasonable cycle (cycle length is weather dependent) of ex situ
biological treatment does not reduce volatile organic contamination in soil/sediment to concentrations equd to,
or below risk - based treatment goals, low temperature thermal desorption may be employed to reduce
chlorinated volatile organic concentrations to health based levels. Successfully treated soil/sediment will be
used at the Station as clean fill. The Site 6 - Flume Areawill be restored with clean fill and 4 inches of topsoil
for revegetation. The Site 6 - Flume Area and contaminant concentrations that exceed risk-based remediation
levels (RLs) are shown in Figures 2-4 and 2-5.

OU XV includes groundwater, surface water, and sediment at the Site 6 - Impoundment Area. Although some
potential for human health and ecological risk exists at the Site 6 - Impoundment Area, remediation of the site
would harm the surrounding ecological receptors by destroying habitat. As such, no active remediation is
recommended for the areas contaminated with nitramines/nitroaromatics, chlorinated volatiles, and inorganics.
Long-term groundwater, surface water, and sediment monitoring will be conducted to determine if the surface
water and groundwater in the Site 6 - Impoundment Area are impacted by the sediment contamination or if
contaminant concentrations are increasing or decreasing over time. The Site 6 - Impoundment Area and
contaminant concentrations that exceed risk-based remediation levels are shown in Figure 2-4.

Potential for ecological risk exists at OU XIV (Site 6 - Excavated Area). To protect the environment, a soil
cover will be placed over the Site 6 - Excavated Areato prevent ecological receptors from coming into contact
with the zinc and cadmium-contaminated surface soil. The cover will consist of 8-inches of fill and 4-inches of
topsoil for revegetation. The Site 6 - Excavated Area and contaminant concentrations that



exceed risk-based rernediation levels are shown in Figure 2-4.



25 Summary of Site Characteristics

OU XlIl - Ste 7 - Drainage Area

Approximately 800 cubic yards of soil and sediment at the Site 7 - Drainage Areawas
contaminated with nitramines/nitroaromatics including TNT (as high as 40,000 mg/Kg),
HMX ( as high as 3,200 mg/Kg) and RDX (as high as 14,000 mg/Kg). This soil and
sediment was removed during a full-scale Pilot Study for ex-situ bioremediation
conducted at the biocell at Site 22 at WPNSTA. The contaminants TNT and RDX could
cause both noncarcinogenic and carcinogenic health effects in exposed humans. The
most recent toxicity datafor HM X indicates that only systemic (noncarcinogenic) health
effects could occur in humans subsequent to exposure. TNT, RDX and HM X are only
slightly mobile in environmental media, relative to very mobile organic contaminants such
as the chlorinated volatile organics.

OU XIII - Ste 6 - Flume Area

Approximately 1,000 cubic yards of soil and sediment in the Site 6 - Flume Areais
contaminated with nitramines, nitroaromatics, and VOCs. Contaminants of concern at the
Site 6 - Flume Areainclude TNT (as high as 93,000 mg/Kg), RDX ( as high as 3,900
mg/Kg), TCE (as high as 2,600 mg/Kg), nickel (as high as 232J mg/Kg) and zinc (as high
as 698 mg/K g). TCE could cause both systemic health effects as well as carcinogenic
health effects in exposed human receptors. Zinc is a systemic toxicant and is not
considered to be a known carcinogen. TCE and other chlorinated volatiles are very

mobile in environmental media by virtue of their corresponding water solubility and
relatively low octanol/water partitioning coefficients. Zinc is relatively immabile in
environmental media, as are most inorganic contaminants.

OU XIV - Ste 6 - Excavated Area

Soil from OU X1V may have been excavated to build the dam at the Impoundment Area.
Approximately 500 cubic yards of soil in the Site 6 - Excavated Areais contaminated with
cadmium (18.4 mg/Kg) and zinc (1,950 mg/K g). These inorganic constituents pose a
potential ecological risk. Cadmium and zinc could cause systemic health effects in potentialy
exposed human receptors. Both contaminants are considered to be relatively immobilein
environmental media.

OU XV - Ste 6 - Impoundment Area Surface Water and Sediment, Surface Water at Ste 7, Groundwater

at Ste6and 7

The Site 6 - Impoundment Area is located at the terminal end of the Site 6 - Flume Area.
Sediment in the Site 6 - Impoundment is contaminated with nitramines/nitroaromatics,
chlorinated volatile organics and inorganics. The highest concentrations of these
contaminants occur at depth where TNT was detected at a maximum concentration of
2,500 mg/K g and 4-amino-2,6-DNT was detected at a maximum of 520 mg/Kg. The
contaminant 4-amino-2,6-DNT is a systemic toxicant that is relatively immobile in
environmental media.



Groundwater beneath Site 6 and 7, which is not currently used as a source of potable
water, is contaminated with chlorinated volatile organics including TCE which was
detected at a maximum concentration of 370 ug/L, nitramines/nitroaromatics including
HMX (7.6 ug/L) and RDX (16 ug/L), and inorganics. It could also act as a potential
source of contamination to Site 6 surface water where volatile organics such as TCE were
detected at concentrations of 15 ug/L during the Round One RI.
Nitramines/nitroaromatics were also detected in surface water samples taken from the
Site 6 - Impoundment Area.

2.6 Summary of Site Risks

A basedline risk assessment (RA) was conducted as part of the Sites 6 and 7 Round Two Remedial
Investigation Report (Baker, 1998). Both human health and ecological RAs were conducted. This section
summarizes the results of the baseline RA and those contaminants associated with unacceptable human
health risks and potential adverse ecological effects.

Human health risks are described by evaluating noncarcinogenic (systemic) and carcinogenic health
effects. Reference dose (RfDs) values have been developed by EPA for indicating the potential for
adverse health effects from exposure to contaminants of potential concern (COPCs) exhibiting
noncarcinogenic effects. RfDs, which are expressed in units of mg/K g-day, are estimates of lifetime daily
exposure levels for humans, including sensitive individuals. RfDs are derived from human
epidemiological data or animal studies to which uncertainty factors have been applied to account for the
use of animal datato predict effects on humans. These uncertainty factors help ensure that the RfD's

will not underestimate the potential for adverse noncaminogenic effects to occur. The potential for
noncarcinogenic effects is evaluated by comparing an exposure level over a specified time period

(e.g, lifetime) with areference dose for a similar exposure period. The ratio of exposure to the

reference doseis called a hazard quotient (HQ). HQ values are then summed to produce hazard indices
(HIs) for each potential receptor and means of exposure (dermal, ingestion, inhalation). If a hazard index
is greater than or equal to 1.0, the contaminants included in the hazard index are re-examined to see
whether they affect the same target organ (e.g., liver). If they do not, new hazard indices are computed,
summing HQ values only for contaminants that affect a single target organ. Contaminants that affect a
single target organ and produce a hazard index greater than or equal to 1.0 are considered to be chemicals
of concern (COCs) and remedial action is considered to reduce the risk of adverse, noncarcinogenic health
effects in the exposed population.

Carcinogenic human health risks are expressed as a probability known as an incremental lifetime cancer risk
(ICR). Thisrisk is the incremental probability that an individual will develop cancer in his or her lifetime
following exposure to a contaminant. These risks are usually expressed in scientific notation (e.g., 1 x 10°).
An incremental lifetime cancer risk of 1 x 10, for example, indicates that an individual who receives an
estimated reasonable maximum expaosure to contaminants at a site has a 1 in 1,000,000 chance of developing
cancer as aresult. Thisis referred to as an “incremental lifetime cancer risk” because it would be in addition
to the risks of cancer individuals face from other causes (for example, smoking). The ICR values for al
potentially carcinogenic COPCs to which a person may be exposed are added together. Thetotal ICR value is
compared to EPA’ s generally acceptable risk range of 1 x 10“to 1 x 10°. The generally acceptable risk range
is the range of cancer risks considered to be acceptable at most sites under most circumstances. For example,
the upper end of USEPA’ s acceptable risk range, 1 x 10, means that one additional cancer case is estimated
to occur in an exposed population of 10,000 as aresult of exposure to the site. It can also mean that an
individual with an ICR value of 1 x 10-4 has an estimated increased probability of 0.01% of contracting
cancer following exposure over the course



of alifetime.

ICR values of 10 or greater are evaluated to identify those contaminants in environmental media
responsible for 95% of the unacceptable risk. These chemicals are considered to be COCs and
remedial action is considered to reduce the cancer risk.

Because WPNSTA Y orktown was placed on the National Priority List (NPL) as aresult of ecological
concerns (proximity to wetlands, etc.) potential ecological receptors are also evaluated at each site.
Terrestrial and aguatic receptors are evaluated by: 1) a general comparison to existing toxicity criteria;
and 2) conservative contaminant uptake modeling to establish a site specific body burden in an animal
or organism and a comparison to published toxicity data for a similar animal or organism. Both phases
of the ecological risk assessment culminate with the calculation of ecological HQs. Ecological HQ
values greater than or equal to 1.0 indicate the potential for adverse effects on the environment, and
chemicals producing these values are considered ecological contaminants of concern. Remediation of
these contaminants must be considered carefully, so that the selected remedy does not create more
short-term harm to the ecological receptors than is produced by leaving contaminants in place. For
example, scientists must decide if more damage will be done by removing sediments and destroying a
wetland or by having contaminants remain in the sediment.



2.6.1 Human Health Risk Assessment

Because of the nature of activities conducted at and around Sites 6 and 7, potential current human
exposure is limited. Both sites lie within the Explosive Safety Quantity Distance (ESQD) arc
(associated with the storage of munitions) and inside the restricted area of the Station. Residential
development is not permitted in these areas. Current potential human receptors evaluated in the
baseline RA for Sites 6 and 7 include:

Adolescent (7-15 years old) Trespassers
Adult Trespassers
Civilian Adult Workers

The adult and adolescent trespasser scenario is unlikely, but assumes that Station personnel and
adolescent family members would trespass onto the site for recreational purposes. The exposure
potential was assumed to occur up to 143 days per year for 4 years. This estimate is conservative
because current property use restrictions prohibit this type of exposure at Sites 6 and 7.

The civilian adult worker scenario assumes that workers could potentially be exposed to contaminants
in surface soil, airborne dust from surface soil, surface water, and sediment during cutting/clearing of
tall grasses and trees or other general maintenance activities. This would occur infrequently so the
potential exposure was assumed to be 14 days per year, 8 hours per day for 25 years.

Future potential human receptors evaluated in the baseline RA for Sites 6 and 7 include:

Future On-Site Adult and Y oung Child (1-6 years old) Residents

Future Adult and Adolescent (7-15 years old) Recreational Users at Felgates Creek
and

Tributaries

Future On-Site Adult Construction Workers

Future On-Site Adult Commercial Workers

Future residential development is unlikely at Sites 6 and 7 because they fall within the restricted area of
the Station. However, the future on-site adult and young child resident scenario was evaluated to
address all types of potential exposure and provide a conservative estimate of future human risk.
Future adult and young child residents were evaluated for potential exposure to groundwater, surface
soil, surface water, and sediment. An exposure frequency for surface soil of 350 days per year with
durations of 24 years for adults and 6 years for child residents was used. For groundwater, surface
water, and sediment, an exposure frequency of 40 days per year for the same durations as for surface
soil was assumed.

Groundwater was aso evaluated as part of the future residential scenario. The shallow aquifers
(Cornwallis Cave and Upper Y orktown) are not currently used as a source of potable water. Although
pump tests were not performed for the Cornwallis Cave or Upper Y orktown-Eastover aquifersin the
vicinity of Sites 6 and 7, these aquifers can produce low yields (0 to 10 gallons per minute throughout
WPNSTA Y orktown) (Brockman, et al., 1997) and contain naturally-occurring concentrations of
inorganics including iron, manganese, and zinc in excess of Secondary Maximum Contaminant Levels
(SMCLSs). Groundwater was evaluated in the baseline RA for non-potable use, considering a beneficia
use scenario such as lawn watering and car washing by future residents., Potential human health risks
derived assuming a beneficial use scenario for groundwater fall within the generally acceptable target
risk range, but the potential effects on the water quality in the Site 6 - Impoundment Area and the
ecology have not been determined.



The following subsections present a summary of the human health risk assessment, unacceptable risks,
and the role of the selected remedy in addressing unacceptable risks.

Site 6

Tables 2-1 and 2-2 present COPCs for affected media at Site 6. Tablesin Appendix A include
concentrations for COPCs at Site 6.

ICR values at Site 6 fall within USEPA's acceptable risk range for all environmental media assuming
future residential property use (Table 2-3). Cumulative HI values, the sum of all HQs, exceed 1.0 for
future resident children exposed to aluminum, arsenic, antimony, cadmium, iron, and manganese in
soil. Individual HQ values calculated specificaly for these contaminants do not exceed 1.0. These
contaminants do not affect similar target organs; therefore, adverse noncarcinogenic human health risks
are not expected to occur following residential exposure to Site 6 soil at any area.

The presence of 4-amino-2,6-DNT; TNT; and iron in the Site 6-Impoundment Area sediment produces
cumulative HI values in excess of 1.0 for both exposed children and adults. Individual contaminant
HQs do not exceed 1.0, even though TNT and 4-amino-2,6-DNT HQ values are summed because the
liver would most likely be the target organ for these contaminants. Under these circumstances, these
contaminants do not pose an unacceptable health risk.

Table 2-4 presents ICR and HI values for potential adult and adolescent trespassers. ICR values for all
environmental media evaluated at Site 6 fall within USEPAs acceptable risk range of 1 x 10 to 1 x 10°
® HI values are below 1.0 for all media with the exception of the Site 6 - Impoundment Area sediment,
where 4-amino-2,6-DNT produces HQ values in excess of 1.0 under reasonable maximum exposure
(RME) analysis of both adult (HQ=3.0) and adolescent receptors (HQ=3.8). Cumulative HI values for
adults and adolescents exposed to Site 6 - Impoundment Area sediment are 4.4 and 5.7, respectively,
indicating the potential for adverse noncarcinogenic: health effects to occur subsequent to exposure.
Although 4-amino-2,6-DNT produces elevated HQ values, the presence of 4-amino-2,6-DNT at a
single location (6SD42), detected at a maximum concentration of 520 mg/Kg is responsible for HQ
valuesin excess of 1.0. No other contaminant detected in the Site 6 - Impoundment Area at any other
location produces an HQ value above 1.0.



TABLE 2-1

SITEG

SUMMARY OF HUMAN HEALTH COPCsFOR SOIL AND SEDIMENT
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

COPCs

Excavated
Area Soil

Surface Soil
(Round One)

Surface Soil
(Round Two)®

Subsurface
Soll

Flume/
Impoundment
Area Sediment @

Tributary
Sediment

Volatiles:

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

XXX

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

XXX

1,2-Dichloroethene (Totdl)

1,1,2,2-Tetrachloroethane

Tetrachloroethene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Vinyl Chloride

XXX

x| X

Semivolatiles:

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

XX [X][ >

Benzo(g,h,i)perylene

XXX X XXX

2-20




TABLE 2-1 (continued)

SITEG

SUMMARY OF HUMAN HEALTH COPCc FOR SOIL AND SEDIMENT
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

COPCs

Excavated
Area Soil

Surface Soil
(Round One)

Surface Soil
(Round Two)¥

Subsurfac
e Soil

Flume/
Impoundment
Area Sediment @

Tributary
Sediment

Carbazole

Chrysene

X

Dibenzo(a,h) anthracene

X

2,4-Dinitrotoluene

2,6-Dintrotoluene

Fluoranthene

Fluorene

Indeno(1,2,3-cd) pyrene

2-Methylnaphthalene

Naphthalene

Phenanthrene

Pyrene

XX XXX XXX XXX X<

Nitramines;

2-Amino-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

1,3-Dinitrobenzene

HMX

RDX

1,3,5-Trinitrobenzene

2,4,6-Trinitrotoluene

X[ X]Xx

XXX XXX
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TABLE 2-1 (continued)

SITEG
SUMMARY OF HUMAN HEALTH COPCsFOR SOIL AND SEDIMENT
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Flume/
Excavated Surface Soil Surface Soil Subsurfac Impoundment Tributary

COPCs Area Soil (Round One) (Round Two) @ e Soil Area Sediment @ Sediment
Inorganics:
Aluminum X X X X X
Antimony X X X X
Arsenic X X X X X X
Beryllium X X X X X X
Cadmium X X
Chromium X X X X
Iron X X X X X X
Manganese X X X X
Nickel X
Vanadium X X
Zinc X X

Notes:

@ Includes COPCs selected from analytical data acquired over the combined Round Two RI and Round Two Supplemental Investigation.
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TABLE 2-2

SITEG

SUMMARY OF HYMAN HEALTH COPCs FOR GROUNDWATER AND SURFACE WATER
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Impoundment
Area Surface Tributary Area
Groundwater | Groundwater Water Surface Water
COPCs (Dissolved) (Total) (Total) (Total)
Volatiles:
1,1-Dichloroethane X X X
1,1-Dichloroethene X X X
cis-1,2-Dichloroethene X X
trans-1,2-Dichloroethene X X
1,2-Dichloroethene (Total) X
1,1,2,2-Tetrachloroethane X
1,1,1-Trichloroethane X X X X
Trichloroethene X X
Semivolatiles:
Benzo(a)anthracene X
Benzo(a)pyrene X
Benzo(b)fluoranthene X
Benzo(k)fluoranthene X
Chrysene X
Phenanthrene X

2-23




TABLE 2-2 (continued)

SITEG
SUMMARY OF HUMAN HEALTH COPCs FOR GROUNDWATER AND SURFACE WATER
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Impoundment Tributary
Area Surface Area Surface
Groundwater Groundwater Water Water
COPCs (Dissolved) (Total) (Total) (Total)
Nitramines:
4-Amino-2,6-Dinitrotoluene X X
HMX X
RDX X X X
2,4,6-Trinitrotoluene X
Inorganics:
Aluminum X
Antimony X
Arsenic X X X X
Beryllium X
Chromium X
Iron X X X
Lead X
Manganese X X X X
Mercury X
Nicke X
Thalium X
Vanadium X
Zinc X
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TABLE 2-3

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)
FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS

SITEG6

NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Receptors'"
Adults Children (-6 yrs.)
ICR HI ICR CHI
[ngestion 5.7x 10 0.12 1.3 x 109
63 x 10°%) 0.03) (3.9 x 10°%
Dermal Contact 1.7 x 10 0.29 7.5 x 10
(7.4 x 10°7) {0.03) (8.0 x 10
Subtotal 23x 0™ 041 2.0 x 10°
) e ( 02 1 (0.06) | (47x10%) IEERUSS
Surface Soil
Deaitage Area-Round Two
Ingestion 6.3 x 10™ 0.21 1.5x 10
(5.5x 10°) (0.05) (3.4x10%)
Dermal Contact 1.2 x 109 0.61 5.5x 10%
(4.2 x 10°7) (0.05) (4.5 x 107
Subtotal 1.8 x 10 0.82 2.0x 10
S I 9 0.1 3.8x05%
Surface Soil
(Excavated Ares)
Ingestion 6.6x 10 0.26 1.5x 10
(6.8 x 10°) (0.07) 4.3 x 10
Dermal Contact 1.3x 10 0.66 58 x 10
(5.1 x 10°%) (0.06) (5.6 x 1097
Subtotal 20x10% 0.92 2.1 x 10
e —— ~—~~—A — ~— — = x 107
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(o M TABLE 2-3 (Continued)

NCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)

FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS

SITE 6
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA
Receptors®
Adults Children (1-6 yrs.)
Pathway ICR HI ICR HI
Groundwater'®
Ingestion 1.4x10% 0.02 1.6 x 10 0.1
2.4 x 107 0.01 (7.4 x 10°) 0.05)
rmal Contact 3.3x10% 0.11 1.5 x 10% 0.19
(5.2 x 107 (0.05) (5.6 x 10 (0.07)

Ingestion 42x 107 0.02 49x 107 0.1
(1.5x 10°) 0.02) 4.6x 10 (0.08)

Dermai Contact 4.4 x 107 0.01 20x 109 0.02
(1.6 x 10°") (0.01) (1.7 x 10°) (0.02)

Subtotal 3.6 x 107 0.02 6.9 x 10 0.3

3.4 x IO
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Ingestion 2.4 x 10 0.07 29x 10 0.32
(5.4 x 10 (0.03) (1.7x10% 0.14)

Dermal Contact 9.5 x 10° 0.03 42x 109 0.06
(3.3 x 10%) (0.01) (3.6 x 10°) (0.02)

Subtotel 9.7x 109 0.1 4.5x 10 0.38
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f v TABLE 2-3 (Continued)

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)
FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS

SITEG6
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA
Receptors!
Adults Children (1-6 yrs.)
Pathway ICR HI ICR HI
Sediment
i Area
Ingestion 1.5x 10 0.02 3.5x 10 0.2
(1.9x 10°) (0.01) (1.2x 10%) (0.07)
Dermal Contact 44 x 10 0.05 1.9 x 10 0.09
(2.2 x 10°) (0.01) (2.4 x 10°7) (0.01)
Subtotal 59x 10 0.07 54x10% 0.29
(Impoundment Area)
Ingestion 20x10% 0.14 4.6x10™
(2.8 x 10°) (0.04) (1.7 x 10°%)
Dermal Contact 1.0x 10 Ll 4.6x 10%
(5.7x 10%) 0.1) (6.2x 10°)
Subtotal 1.2x 10 9.2x 10%
8.5x 10 2.3 x 10%

Notes:

M Risk values in parentheses represent central tendency (CT) estimates. Central tendency estimates reflect an
average scenario as opposed to & worst-case scenario.

@ Non-potable use of groundwater evaluated. Risk value derived using organic and dissolved inorganic
concentrations.

@ Risk value derived using organic and total inorganic concentrations.

Shaded areas indicate exceedances of the USEPA's acceptable target risk criteria.
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TABLE 24

FOR CURRENT ADULT AND ADOLESCENT ON-STATION TRESPASSERS
SITE 6
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Receptors

Adults Adolesceats (7-15 yrs.)

[

Pathway

ICR

HI

ICR

/ INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)

HI

Surface Soil

Area-Round One

Ingestion

Dermal Contact

1.9x 10
(8.5 x 10%)

1.2 x 10
(2.0x 10°)

3.7x 107
(1.6 x 10°")

1.4 x 10
2.3x 107"

0.05
(0.02)

0.15
(0.02)

Subtotal

Ingestion 43x 107 0.09 2.0x 10% 04
(1.5x 10°) (0.03) (6.9x15°) ©0.13)

Dermal Contact 8.4x 107 0.25 1.0 x 10% 0.31
(1.1 x 10°) (0.03) (1.3 x 10°%) (0.04)

Subtotal 1.3x 10% 0.34 3.0x10™ 0.71

Ingestion 22x 107 0.05 4.2 x 109 0.t
(9.3x10%) {0.02) (1.8 x 10°) {0.04)

Dermal Contact 8$9x 10™ 0.27 1.1 x 10 0.34
(1.4 x 109) {0.04) (1.6 x 107 (0.04)
Subtotal 1.1x10% 0.32 1.5x 10 0.44
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TABLE 24 (Continued)

" INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)

SITE 6

NAVAL WEAPONS STATION YORKTOWN

FOR CURRENT ADULT AND ADOLESCENT ON-STATION TRESPASSERS

\ YORKTOWN, VIRGINIA
A
' Receptors'!
i Adults Adolescents (7-15 yrs.)
! Pathway ICR HI [CR HI
1
]
u Water?
iyage Area
Ingestion 2.5x 107 0.08 4.7 x 10% 0.03
(2.4 x 1097 (0.06) (4.5 x 10%) (0.03)
Dermal Contact 2.6x 109 0.05 - 33x 1097 0.06
(2.5 x 10°7) (0.03) (2.8 x 10 (0.04)
0.13 8.0x 10 0.09

Subtotal

(Impoundment Area)

2.8x 10

Ingestion 1.5x 10 0.25 .
(8.6 x 10°7) 0.1) (1.6 x 10%) 0.2)
Dermal Contact 5.6x10% 0.12 7.0x 109 0.14
(5.3x 10 (0.05) (7.0 x (0% (0.07)

Subtotal

Ingestion 9.0x 109 0.08 1.7 x 10 0.15
29x 10°) 0.03) (5.6 x 10°) (0.05)
Dermal Contact 2.6x 10 0.18 3.2x 10% 0.22
(3.5 x 10°) (0.02) {4.0 x 10) (0.03)
Subtotal 3.5x10% 0.26 49x 10 0.37
(96107 ©on |
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TABLE 2-4 (Continued)

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)

FOR CURRENT ADULT AND ADOLESCENT ON-STATION TRESPASSERS

Notes:

SITE 6
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA
Receptors®®
Aduits Adolescents (7-15 yrs.)
Pathway ICR HI ICR HI
Sediment
(Impoundment Area)
Ingestion 1.2x 10% 0.49 2.2x10% 0.93
45x 10°7) 0.19) (8.4x10°) (0.26)
Dermal Contact 62x 10% 7.7x 10
(1.4 x 10 (1.6x 10%)
Subtotal 7.4 x 10 99x 10
1.9 x 10 1.0 x 10°*

M Risk values in parentheses represent central tendency (CT) estimates. Central tendency estimates reflect an
average scenario as opposed to a worst-case scenario.
Risk value derived using organic and total inorganic concentrations.

Shaded areas indicate exceedances of the USEPA's acceptable target risk criteria.
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TNT in subsurface soil produces an HQ value of 3.2 for future construction workers who may dig
throughout the Site 6 study area. The total HI for future construction workers exposed to subsurface soil is
4.4 (Table 2-5). Subsurface soil samples obtained in the vicinity of the Site 6 - Impoundment Area are
responsible for the elevated concentrations of TNT. The ICR value for future construction workersfalls
within USEPA’ s acceptable risk range.

Site7

Table 2-6 presents human health COPCs evaluated for Site 7. Data presented in this section were collected
prior to the removal action conducted in 1996, but do not include qualitative data for
nitramines/nitroaromatics collected in the Site 7 - Drainage Area as part of the removal action and full scale
Pilot Study. Detailed COPC summaries are presented in Appendix A along with a comparison to
appropriate Station-wide background concentrations.

Analyses of risks to future adult and child residents exposed to Site 7 soil produce HI values of 1.2 and 4.4,
respectively (Table 2-7). These elevated HI values are caused by inorganics including iron, antimony,
manganese and arsenic. Of these COPCs only iron produced HQ values greater than or equal to 1.0. Iron
was detected at a single soil sampling location in excess of Station-wide background and this detection is
responsible for the majority of the elevated HI values for both children and adults. This soil location was
Stuated within the Site 7 - Drainage Area and was removed in 1996. Iron does not exceed the maximum
Station-wide anthropogenic background surface soil concentration (46,400 mg/kg) at any other sampling
location. Arsenic, antimony, and manganese account for the remainder of the elevated HI values but do not
produce HQs in excess of 1.0 individually and do not affect the same target organ. Therefore, unacceptable
noncarcinogenic health effects are not expected subsequent to surface soil exposure at Site 7. ICR values
for all media evaluated at Site 7 fall within or below USEPA’s acceptable risk range of 10 to 10°.

Potential current adult and adolescent trespassers exposed to environmental media at Site 7 exhibit Hi
values below 1.0, indicating that adverse noncarcinogenic health effects are not expected to occur. ICR
values for al mediafall below or within USEPA’ s acceptable risk range (Table 2-8). However, qualitative
data from the Site 7 Drainage Area indicate the presence of TNT, RDX and amino-DNTs at concentrations
that would produce both carcinogenic and noncarcinogenic human health risks subsequent to exposure.



2.6.2 Ecological Risk Assessment

The ecological risk assessment evaluates Sites 6 and 7 considering potential exposure of terrestrial and
aquatic receptorsto contaminants at the sites. Table 2-9 presents the ecological contaminants of concern
(ECOCs) for both Sites 6 and 7. Appendix B presents detailed ECOC tables for both sites by medium and
acomparison to appropriate Station-wide background concentrationsin similar media.



TABLE 2.8

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)
FOR FUTURE CONSTRUCTION WORKERS

SITES 6 AND 7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA
Site 61
Construction Workers
Pathway ICR HI
S rface Soil
Accidental Ingestion 1.5 x 10%
(8.7 x 10°7)
Dermal Contact 8.1 x 107
(6.7 x 10
Inhalation® 3.6 x 10 <0.01
(2.5x 10" (<0.01)
TOTAL 23x10*
9.4 x 10
Notes:
n Risk values in parentheses represent central tendency (CT) estimates. Central tendency

estimates reflect an sverage scenario as opposed to a worst-case scenario.
@ Fugitive dusts.

Shaded areas indicate exceedances of the USEPA's acceptable target risk criteria.
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TABLE 2-6

SITE 7AND FELGATES CREEK
SUMMARY OF HUMAN HEALTH COPCs
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Site7 Felgates Site7
Site7 Site7 Site7 Site7 Drainage Creek Drainage | Felgates
Shallow | Subsurface | Groundwater | Groundwater | Area Surface Surface Area Creek
COPCs Soils Soil (Dissolved (Total) Water (Total) | Water (Total) | Sediment | Sediment
Volatiles:
1,1-Dichloroethane X X
1,1-Dichloroethene X X
1,1,1-Trichloroethane X X
Nitramines:
4-Amino-2,6-DNT X X
RDX X X
Inorganics:
Aluminum X X X X X
Antimony X X X X
Arsenic X X X X X X X
Beryllium X X X X
Cadmium X
Chromium X X X X X
Iron X X X X X X X
Manganese X X X X X X X
Vanadium X X X
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TABLE 2-7

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)
FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS

SITE?7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA
Receptors'"
Adults Children (1-6 yrs.)
Pathway ICR HI ICR - HI
Surface Soil
(Study Area)
Ingestion 9.7x 10% 0.3 2.3x 107
8.1 x 10°) (0.07) (5.1 x 10%)
Dermal Contact 1.9x 10% 0.93 8.4 x 10>
6.1 x 10°) (0.08) (6.6 x 10°)
Subtotal 29x 10* 3.1 x10%
1.4 x 10 5.8 x 10%)
Groundwater®
Ingestion 6.0 x 107 0.06 7.0 x 10™ 0.26
9.4 x 10%) (0.02) (2.9 x 107" ©.1)
Dermal Contact 1.3x 109 0.03 5.7x10% 0.05
(1.9 x 10%) 0.01) (2.1x10%) (0.02)
Subtotal 7.3 x 107 " 0.09 7.6 x 107 0.31
!l.l X IO‘”! §0.03) !3.1 X IO‘"! (0.12)
Surface Water”
(Study Ares)
Ingestion 2.4 x 107 <0.01 2.8x 109 0.02
(7.1 x10%) (<0.01) (22x10%) (0.01)
Dermal Contact 2.7x 10" <0.01 1.2x 10 <0.01
(7.4 x 10™) (<0.01) (8.1 x 10°) (<0.01)
Subtotal 2.7x 107
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TABLE 2-7 (Continued)

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)
FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS
SITE7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Receptors®
Adults Children (1-6 yrs.)
Pathway ICR HI ICR HI
Sediment
(Study Area)
Ingestion 1.3x10% 0.04 3.1x10% 0.38
(2.3x 10%) (0.02) (1.4 x 10%) (0.18)
Derma Contact 2.7x10% 0.12 1.2x10% 0.2
(1.8 x 109) (0.02) (1.9 x 107 (0.03)
Subtotal 40x 10% 0.16 43x10% 0.58
(4.1x 10'071 (0.04) (1.6x 10'061 (0.21)
Notes:

@ Risk valuesin parentheses represent central tendency (CT) estimates. Central tendency estimates
reflect an average scenario as opposed to a worst-case scenario.

@ Non-potable use of groundwater evaluated. Risk value derived using organic and dissolved inorganic
concentrations.

®  Risk value derived using organic and total inorganic concentrations.

Shaded areas indicate exceedances of the USEPA's acceptable target risk criteria
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TABLE 2-8

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)
FOR CURRENT ADULT AND ADOLESCENT ON-STATION TRESPASSERS
SITE7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Receptors®
Adults Adolescents (7-15 yrs.)
ICR HI ICR HI
Pathway
Surface Soil
(Study Area)
Ingestion 3.3x 10" 0.06 6.2 x 10" 0.12
(1.1x10%) (0.02) (2.1x10%) (0.04)
Dermal Contact 1.3x10% 0.45 1.6x10% 0.55
(1.7 x 107 (0.05) (1.9x10%) (0.05)
Subtota 1.6x10% 0.51 2.2x10% 0.67
(2.8x10%) (0.07) (4.0x10%) 0.1
Surface Water®
(Study Area)
Ingestion 1.4x 107 0.01 2.7x 10" 0.02
(1.1x10%) (0.01) (2.1x10%) (0.02)
Dermal Contact 1.6x10% 0.01 2.0x10% 0.01
(1.2x 10%) (<0.01) (1.3x10%) (<0.01)
Subtota 1.6x 107 0.02 2.9x 10" 0.03
Sediment
(Study Area)
Ingestion 4.0 x 107 0.07 7.6 x 10" 0.14
(1.8 x 107 (0.03) (3.5x10%) (0.06)
Dermal Contact 1.6x10% 0.42 2.0x10% 0.52
(2.8x10%) (0.07) (3.1x10%) (0.08)
Subtota 2.0x 10 0.49 2.8x10% 0.66
Notes.

@ Risk valuesin parentheses represent central tendency (CT) estimates. Central tendency estimates reflect an average
scenario as opposed to a worst-case scenario.
@ Risk value derived using organic and total inorganic concentrations.

Shaded areas indicate exceedances of the USEPA’ s acceptable target risk criteria.
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TABLE 2-9

ECOLOGICAL CONTAMINANTS OF CONCERN PER MEDIA
SITES6AND 7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Site 6 Site7 Felgates Creek
Flume Excavated
Impounded Area Area Area Tributary
’ ! Surface Surface Surface Surface
E°°'°g(;‘f:a'C§]‘;g?"“' nant Soil Waer | Sediment | Sediment Soil Water | Sediment GJ;’;;" Susr;?fe Susr;?fe Sediment GJ;’;;" %“v“;f;e Sediment

Volatiles
Acetone X X X X X
Carbon Disulfide X X X X
Chloroethane X
Chloromethane X
1.1-Dichloroethane X X
1,2-Dichloroethane X
1,2-Dichloroethene (total) X
Tetrachloroethane X X
1,1,1-Trichloroethane X X
Trichloroethene X
Vinyl Chloride X X
Semivolatiles
Acenaphthene X X
Anthracene X X
Benzo(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X
Benzo(k)fluoranhene X
Benzo(g,h,i)perylene X X X
Bis(2-ethylhexyl)phthalate X X
Carbazole X X
Chrysene X X X
Di-n-butylphthalate X X
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TABLE 2-9 (continued)

ECOLOGICAL CONTAMINANTS OF CONCERN PER MEDIA
SITES6AND 7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Ecological Contaminant
of Concern

Site 6

Site7

Felgates Creek

Impoundment Area

Flume
Area

Excavated
Area

Tributary

Surface
Soil

Surface
Water

Sediment

Sediment

Surface
Soil

Surface
Water

Sediment

Ground-
water

Surface
Soil

Surface
Water

Sediment

Ground-
water

Surface
Water

Sediment

Semivolatiles (continued)

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

XXX

Indeno(1,2,3-cd)pyrene

2-Methylnaphthalene

4-Methylphenol

XXX XXX

Naphthalen

n-Nitrosodiphelamine

XXX [X>

Pentachlorophenol

Phenanthrene

XX

X

Phenol

Pyrene

Pesticides

4,4-DDE

4,4-DDE

4,4-DDT

XXX

Nitramines

4-amino-2,6-Dinitrotoluene

2-amino-4,5-Dinitrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

HMX

RDX

1,3,5-Trinitrobenzene

XXX XX XX

XXX XX XX
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TABLE 2-9 (continued)

ECOLOGICAL CONTAMINANTS OF CONCERN PER MEDIA
SITES6AND 7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Ecological Contaminant
of Concern

Site 6 Site 7

Felgates Creek

Flume Excavated
Impoundment Area Area Area Tributary

Surface | Surface Surface Surface Ground- Surface | Surface Ground-
Soil Water Sediment Sediment Soil Water Sediment Water Soil Water Sediment Water

Surface
Water

Sediment

Nitramines (continued)

2,4,6-Trinitrotoluene

Inorganics

Aluminum

Antimony

Arsenic

Beryllium

Cadmium

Chromium

x

Cobalt

Copper

X| X X]|X|X]| X

Cyanide

Iron

Lead

X| X X|X| X

Manganese

Mercury

Nickel

X| X X]|X| X
X XX X|X]| X| X

Selenium

X| X X]|X|X]| X

X| X[ X| X

Silver

Vanadium

Zinc
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Site 6

Potential ecological risks were evaluated for both the terrestrial and aquatic environment within the Site 6
study area.

Soil samples were collected throughout the Site 6 study area. Concentrations of several soil-borne
contaminants were greater than conservative flora/fauna toxicity benchmark values or were identified by
computer models, known as terrestrial contaminant uptake models, as posing risks to animals and plants,
including: RDX, auminum, antimony, chromium, copper, iron, lead, mercury, vanadium, and zinc. Soil
concentrations of aluminum, antimony, chromium, copper, iron, lead, mercury, vanadium, and zinc are
similar to Station-wide background surface soil concentrations. Antimony, aluminum, mercury, and zinc
exceeded background levels sporadically throughout the Site 6 - Impoundment; while zinc was detected in
12 out of 12 samples, only samples from two locations (6S06 and 6S15) exceeded background levels. It is
not practical to remediate soil so as to reduce contaminant concentrations below background concentrations.
Soil concentrations of RDX (detected in only one soil sample near the Site 6 - Flume Area) exceed soil flora
and fauna values, but do not produce unacceptable risks in the terrestrial models. No action is, therefore,
warranted for soil because of the presence of RDX from an ecological standpoint.

Surface water collected during the Round One RI from the Site 6 - Impoundment Area demonstrated
potential risk to aquatic receptors from concentrations of TCA, HMX, RDX, TNT, aluminum, chromium,
cobalt, copper, iron, lead, manganese, mercury, nickel, and zinc. This surface water was collected in 1991
and surface water was not present in the Site 6 - Impoundment Area during the Round Two R1. Surface
water may be influenced by groundwater which has been affected by past activities at Site 6. Remediation
of surface water as amedium is not possible because of the intermittent nature of its occurrence in the Site 6
- Impoundment Area. As such, long-term monitoring of surface water in the Site 6-lmpoundment Area has
been specified as the remedial action.



Sediment collected from the Site 6 - Impoundment Area demonstrated risk to benthic
macroinvertebrates/aquatic receptors from concentrations of TCA, severa polynuclear
aromatichydrocarbons (PAHS), beryllium, cadmium, chromium, iron, manganese, and nickel.
Nitramine/nitroaromatic compounds (4-amino-DNT, 2,4-DNT, 2,6-DNT, HMX, RDX, 1,3,5-
trinitrobenzene , and TNT) were detected in the sediment but were not initially evaluated because of alack
of comparison toxicity values. Site specific toxicity data were subsequently developed from the performance
of both acute and chronic toxicity tests to provide an indication of the potential ecological effects associated
with the presence of these contaminants in sediment. Sediment concentrations of beryllium, chromium, iron,
manganese, and nickel were detected sporadically throughout the Impoundment at concentrations exceeding
background levels. Of the contaminants detected at levels higher than background: fifty-four out of
fifty-five samples showed concentrations of TCA that posed no risk to animals or plants; only one of
fifty-five samples contained a concentration of TCA that might pose a potential risk to ecological receptors,
because the concentration was greater than a risk-based screening concentration. Computer models, known
as aquatic receptor contaminant uptake models, indicated that PAHs in sediment posed no unacceptable
risks to aquatic plants or animals, however, one sediment sample contained cadmium at a concentration
greater than the Effects Range-Medium value, which indicates that this particular sample was above the
medium range of the ecological toxicity test value for cadmium. Based on risks presented in the contaminant
uptake models, site-specific toxicity data and comparisons of sediment contaminant concentrations and
background concentration levels, nitramine/nitroaromatic compounds appear to be the primary ECOCsin
the sediment collected from the Impoundment Area. Because the removal of sediments with contaminants
exceeding screening levels or background would result in the destruction of wetland habitat, Site 6 -
Impoundment Area sediment will be part of the long-term monitoring effort.

The Site 6 - Impoundment Area is downstream from the Site 6 - Flume Arcs, which received discharge
from Building 109. Sediment collected in the Site 6 - Flume Area was assessed by comparing contaminant
levels to sediment benchmark screening levels. In addition, chronic benthic toxicity tests were conducted to
determine potential effects. Nitramine/nitroaromatic compounds (4-amino-DNT; 2-amino-4,6-DNT;
2,4-DNT,; 2,6-DNT; HMX; RDX; 1,3,5-TNB; and TNT) detected in the sediment were identified as posing
potential risks to the benthic macroinvertebrate community, based on the results of the site-specific toxicity
study. In addition to the nitramine compounds, the benthic community within the Site 6 - Flume Area may
also be impacted by concentrations of PCE, TCA, TCE, PAHSs, beryllium, cadmium, iron, lead, mercury;
nickel, selenium and zinc.

Based on the results of previously mentioned site specific toxicity studies and the exceedence of sediment
toxicity values, chlorinated volatile organics, PAHs; nitramines/nitroaromatics, nickel and zinc are the
primary sediment ECOCs in the Site 6 - Flume Area. Sediment in the Site 6 - Flume Areais an ecological
medium of concern and will be removed and treated ex situ using a bioremediation technology. The Site 6 -
Flume Areawill be back-filled and revegetated to protect ecological receptors and future human receptors
aswell.

Surface water contaminants in the Tributary to Felgates Creek identified as potential risks to the aquatic
environment include: aluminum, iron, manganese, and nickel. However, site concentrations of these
inorganic ECOCs were detected below tidal freshwater background concentrations. Therefore, surface
water is not an ecological medium of concern in the tributary at Site 6 and remediating environmental media
to concentrations below background is not practical.

Sediment concentrations of phenol, beryllium, iron, and manganese pose potential risks to benthic receptors
within the Tributary at Site 6. In addition, sediment concentrations of aluminum and iron demonstrated
potential risks in the aguatic receptor models. With the exception of phenoal, site sediment



concentrations were also within the range of background. One detection of phenol exceeded toxicity
benchmark values, but when this detection was used in conservative uptake models, it did not result in risks
to aquatic receptors. As such, no action is necessary to protect aquatic receptors.

Site 6 - Excavated Area soil ECOCs exceeding floralfauna toxicity benchmark values or demonstrating
risks in the terrestrial models include: aluminum, antimony, cadmium, chromium, iron, lead, vanadium, and
zinc. Aluminum, antimony, chromium, iron, lead, and vanadium in soil were detected sporadically at
concentrations above maximum Station-wide background values. Based on risks presented in the terrestria
models and exceedences of background concentrations, aluminum, antimony, and chromium do not produce
significant ecological risks. Cadmium and zinc do produce unacceptable risks in terrestrial models and
appear to be the primary ECOCs in the soil at the Site 6 -Excavated Area. Therefore, the soil in the Site 6 -
Excavated Areawill be covered to prevent contact by terrestrial ecological receptors to affected soil.

Site 7

Potential ecological risks were evaluated in the terrestrial and aguatic environment within the Site 7 study
area and the Tributary to Felgates Creek.

The following Site 7 Soil ECOCs exceeded flora/fauna toxicity benchmark values or demonstrated risks in
the terrestrial models: aluminum, antimony, cadmium, chromium, copper, iron, lead, manganese, mercury,
vanadium, and zinc. Aluminum, antimony, chromium, iron, manganese, and vanadium were detected
sporadically at concentrations exceeding the maximum Station-wide background level for surface soil. The
contaminants generating potential ecological risk in modeling and exceeding background concentrations
include: cadmium, copper, lead, mercury, and zinc. The maximum detections of these five inorganics were
found in one soil sample collected from sample location 7S09. The soil at this sample location was
excavated and removed from the Site 7 - Drainage Area along with sediment in the drainage ditch during
the full-scale Pilot Study. These inorganics am no longer potential ECOCs for Site 7. No additional action
beyond the removal action for the purposes of the full-scale Pilot Study, which has aready been conducted,
IS necessary to protect ecological receptors at Site 7.

Surface water ECOCs identified in the tributary at Site 7 include aluminum, iron, manganese, and nickel.
Concentrations of these inorganic surface water ECOCs were detected within tidal freshwater background
ranges. Remediation of environmental media to concentrations below Station background is not practical
and no action is warranted.

Sediment collected from the Site 7 tributary poses potential risks to benthic macroinvertebrates; or aquatic
receptors because of detected concentrations of di-n-butylphthalate, aluminum, beryllium, iron, and
manganese. Sediment concentrations of aluminum, beryllium, iron, and manganese were detected within the
range of background sediment concentrations. Only one of six detections of di-n-butylphthalate exceeded a
published toxicity benchmark value; however, this concentration did not produce unacceptable HQ valuesin
conservative uptake modeling. Therefore, no action is necessary to protect aquatic ecological receptors.

26.3 Summary of Risk Assessment Results
Table 2- 10 presents remediation levels (RLs) for contaminants detected in Site 6 soil and sediment. These

contaminants are those chemicals responsible for unacceptable human health risks or ecological effects
described previously. These RLs were derived by selecting the lowest and most protective of two possible



RLs, one for human health and one for the ecological receptors. The following paragraphs present a
summary of findings of the baseline RA.

TABLE 2-10

SUMMARY OF REMEDIATION LEVEL (RL) VALUESFOR
SITE 6 SEDIMENT AND SOIL WPNSTA YORKTOWN, YORKTOWN, VIRGINIA

RL Value RL Vaue Treatment®
Medium/Chemical of Concern (mg/kg) Source Goals (mg/kg)
SEDIMENT
Trichloroethene 1.6 Ecological® 32
1,2-Dichloroethene(total) 35 Ecological® 700
Tetrachloroethene 31 Human(® 7
1,1-Dichloroethane 200,000 Human(® 6,500
1,1,1-Trichloroethane 70,500 Human(® 2,700
Carcinogenic Polycyclic 10 Human(® 10
Aromatic Hydrocarbons
(PAHS)
Tota PAHs 44 Ecological® 44
amino-DNTs 10 Human(® 10
2,4-dinitrotoluene 60 Human(® 60
2,6-Dinitrotoluene 29 Human(® 29
HMX 57 Ecological® 57
RDX 5.0 Human® 5.0
1,3,5-TNB 16 Ecological® 16
2,4,6-TNT 14.0 Human® 14.0
Cadmium 9.6 Ecological® 9.6
Nickel 52 Ecological® 52
Zinc 410 Ecological® 410
SOIL 4.0
Cadmium 4.0 Ecological®
Zinc 48.4 Background® 48.4
Notes:

@) Effects Range Median (ER-M) value.

@ Based on future commercia property use scenario.

®  Derived from site specific toxicity testing.

@ Will and Suter value for floratoxicity.

® Maximum detected Station-wide surface soil background value.

©®  Treatment Goals differ for FOO02 listed waste constituents.

* Considers a scenario for all carcinogenic polycyclic aromatic hydrocarbons as benzo(a)pyrene
where risk of concern increases by one cancer case in 100,000.



Site 6 - Flume Area

The presence of nitramines/nitroaromatics and chlorinated volatile compounds in Site 6 - Flume Area
sediment produced unacceptable risks to human health and aguatic ecological receptors. Elevated
concentrations of contaminants were detected in samples obtained from the Site 6 - Flume Areaduring
acute and chronic toxicity testing to develop site-specific toxicity values. Concentrations encountered in Site
6 - Flume Area sediments exceeded human health-based RL values and caused increased mortality in
benthic organisms tested during the chronic toxicity testing. To protect both human health and the
environment, Site 6 - Flume Area sediment contaminated with nitramines/nitroaromatics (amino-DNTS,
2,4/2,6-DNT, TNT, HM, RDX, and 1,3,5-TNB), PAHSs, chlorinated volatiles, and inorganics will be
excavated and treated ex situ using a bioremediation technology. Residual contamination will remain at the
site after excavation and treatment, however, that will make the site inappropriate for residential uses.
Consequently, residential use will be prohibited as part of the remedy.

Site 6 - Impoundment Area

Surface water and sediment of the Site 6 - Impoundment Area have also been affected by past activities at
Site 6, posing potential adverse affects on aquatic ecological receptors. The compound 4-amino-2,6-DNT
detected at the 12-inch depth interval in one sample could pose unacceptable systemic human health risks to
exposed trespassing adolescents and adults. Nitramines, chlorinated volatiles and inorganics including
nickel and zinc detected throughout the Site 6 - Impoundment may be responsible for unacceptable
ecological risks, including exceedences of flora/faunatoxicity values and ecological HQ values exceeding
1.0. Unlike the Site 6 - Flume Area, contaminants occur sporadically throughout the impoundment and at
depth. Remediation of the area could cause greater harm to ecological receptors than no action, and
additional data are necessary to determine the potential ecological impacts associated with these
contaminants. Therefore the selected remedy will include long-term monitoring of Site 6 - Impoundment
Area surface water, sediment, and groundwater to determine if more aggressive remediation is necessary to
protect the environment.

Site 6 - Excavated Area

Surface soil in the Site 6-Excavated Area is contaminated with inorganics including cadmium and zinc that
pose unacceptable risks to terrestrial ecological receptors. This areais relatively small. Regrading the area,
adding soil cover, and revegetating the area will protect terrestrial ecological receptors from expaosure to soil
contaminants.

Site 7 - Drainage Area

Environmental mediainvestigated at the Site 7 - Drainage Area posed no unacceptable human health or
ecological risks under any land use scenario. However, qualitative datafor TNT, RDX and amino-DNTs
generated as part of the full-scale Pilot Study indicate that carcinogenic and noncarcinogenic human health
risks would occur in this area subsequent to exposure. Excavation of contaminated soil and sediment for the
full-scale Pilot Study in 1996 removed contaminants that posed potential risks to both human health and the
environment and no additional action at this site is necessary. However, alanduse restriction will be
implemented to prohibit future residential use of the area because soil and sediment were removed to
protect individuals exposed under commercial/industrial land use scenarios and not residential property use.



27 Description of Remedial-Alter natives for Site 6

The DoN considered arange of potential remedial action alternatives (RAAS) for the remediation of
contaminated soil and sediment at Site 6. Each of the action aternatives (Alternatives 2 through 6) requires
that the residue be removed from the trenches under Building 109 and pressure washed. Each of the
"treatment” alternatives (Alternatives 3 through 6) requires that the sediment in the Site 6 - Flume Area be
treated in situ or ex situ. The following alternatives were evaluated:

1 Alternative 1 - No Action

1 Alternative 2 - Monitoring and Residue Removal from Building 109

I Alternative 3 - In Situ Biological Treatment, Soil Cover, and Residue Removal
from Building 109

1 Alternative 4 - Ex Situ Biological Treatment, Limited Excavation and Off-Site
Disposal, and Residue Removal from Building 109

1 Alternative 5 - Excavation with Off-Site Incineration and Residue
Removal from Building 109

1 Alternative 6 - Ex Situ Biological Treatment, Soil Cover, Limited Excavation,

and Residue Removal from Building 109
271 Alternativel: NoAction

This aternative involves no remedia action to contain, remove, or treat contaminants in Site 6 soil/sediment.
It is not protective of human health or the environment. There are no Applicable or Relevant and
Appropriate Requirements of federal or state law (ARARS) for this alternative. It was, however, evaluated
to provide a baseline for comparison to other remedial alternatives.

! Estimated Capital Cost: $0
1 Estimated Operation and Maintenance (O& M) Costs: $0
! Estimated Present Worth Cost: $0
1 Estimated Time to Implement: Immediate

2.7.2  Alternative2: Monitoring and Residue Removal

This aternative does not involve actions to contain, remove, or treat Site 6 soil/sediment contaminants, but
does provide for long term monitoring of Impoundment Area sediment which would provide data to be used
to assess the potential impact to human health and the environment. L ong-term monitoring would aso
indicate if contaminant concentrations in sediment are decreasing. Numerous studies have shown that
indigenous microbes can metabolize TNT. TNT in surficial Water or soil can aso be broken down by strong
sunlight (ultraviolet radiation). Finally, plants have been shown to decrease concentrations of explosivesin
soil and groundwater through several processes including: enhanced biodegradation, phyto-extraction
(phyto-accumulation), phyto-degradation, and phyto-stabilization. These processes either remove, transfer,
stabilize, or destroy the contaminants. Wetland plants, such as cattails, canary grass, milfoil, and
parrotfeather are being studied because they contain an enzyme called nitroreductase which, with other plant
enzymes, can degrade TNT, RDX, and HMX. Chlorinated volatile compounds can be degraded in the soil
zone where plant roots grow.



This aternative provides some protection of human health and the environment through the removal of
residue from the trenches of Building 109 (considered a potential secondary source of contamination).
The residue will be removed and the trenches pressure washed. The residue will be transported to an
on-site, permitted burning areafor proper disposal. Wastewater from the pressure washing will be
collected and safely disposed.

Since contaminated soil/sediment would remain on site under RAA 2 and will continue to be a source of
contamination, annual sediment monitoring will be conducted to assess the potential, ongoing impact to
human health and the environment. Two sediment samples will be collected annually at the Site 6 -
Flume Area and will be analyzed for VOCs and explosives. No fewer than six sediment samples will be
collected annually at the Site 6 - Impoundment Area and analyzed for VOCs, SVOCs, explosives, and
inorganics. The details of the monitoring program will be addressed in the LTM Work Plan.

Implementation of this alternative would require compliance with location- and action-specific ARARs
because wetlands and possibly archeological resources are present at the site. No chemical-specific
ARARs have been established for the soil/sediment contaminants of concern (COCs).

1 Estimated Capital Cost: $57,700
1 Estimated O&M Costs; $11,800
1  Estimated Present Worth Cost: $239,000

Estimate to Implement:
This aternative can be implemented in a period of
weeks, assuming remedial action work plans and long-
term monitoring plans are completed. No design is
necessary for this aternative. Sediment sampling can
begin immediately after the approval of the LTM Work
Plan and the pressure washing of Building 109
trenches can be completed in several weeks. A LUCIP
will be submitted within 180 days following residue
removal and disposal.

2.7.3 Alternative3: In Situ Biological Treatment, Soil Cover, and Residue Removal

In situ biological treatment would be used to treat approximately 1,000 cubic yards of contaminated soil
and sediment from the Site 6-Flume Area. The affected area will be tilled every two weeks to mix in the
additives and control the soil conditions to aternate between aerobic and anaerobic conditions.
Indigenous microbe growth will be enhanced. The additives will bulk the soil and sediment by
approximately 10 percent. No active remediation will occur at the Site 6-lmpoundment Areato prevent
extensive disturbance to the marshy area. Long-term monitoring, as described under RAA 2, will be
conducted to assess the potential ongoing impact to human health and the environment. At the Site 6-
Excavated Area, the cadmium- and zinc-contaminated soil will remain in place and a soil cover will be
installed. The soil cover will consist of aminimum of 8 inches of sailfill to prevent erosion. Residue will
be removed from the trenches under Building 109, as described under RAA 2. Operation and
maintenance (O& M) will entail maintenance of the Site 6 - Excavated Area soil cover. Long-term
monitoring of surface water, sediment, and groundwater will be implemented as part of this remedy.
Details of long-term monitoring will be developed in consultation with USEPA Region |11 and VDEQ
personnel.



The remedy for the Site 6 - Flume Area and the 1996 removal action at Site 7 are designed to reduce
contamination to levels that will be safe for people engaged in typical commercial or industrial activities.
Land use controls will be established to prevent residential exposure to the contaminants remaining at
Site 7 and the Site 6 - Flume Area. Land use controls will also be established to prohibit activities that
interfere with or compromise the integrity of the cover at the Site 6 - Excavated Area.

Some earth moving activities are involved with this alternative. Implementation will require compliance
with location-specific ARARs because wetlands, and possibly archeological resources, are present at
the site. Action-specific ARARs associated with the identification, regulation, production, and disposal
of solid wastes will apply. No chemical-specific ARARS have been established for the soil/sediment
COCs.

1 Estimated Capital Cost: $393,000
1 Estimated O&M Costs; $11,000
1  Estimated Present Worth Cost: $566,700

Estimated Time to Implement:
Assuming that all work plans and long-term monitoring
plans are completed, this alternative can be
implemented within approximately 6 to 9 months. The
installation of the soil cover should be completed within
six months. Treatment of the soil/sediment may be
completed within three to nine months. Sediment
monitoring can begin immediately.

2.7.4 Alternative4: Ex Situ Biological Treatment, Limited Excavation and Off-Site Disposal,
and Residue Removal

Alternative 4 involves removing approximately 1,000 cubic yards of contaminated soil and sediment
from the Site 6 - Flume Area and transporting it to the existing aqueous phase biocell at Site 22 for ex
situ biological treatment. Treated soil/sediment will be used as backfill at the Station. No active
remediation will be done at the Site 6 - Impoundment Areain order to prevent disturbance to the marshy
area and destruction of existing habitat. Approximately 500 cubic yards of cadmium and zinc
contaminated surface soil at the Site 6 - Excavated Area will be excavated and loaded onto trucks for
off-site disposal. Confirmatory sampling will be conducted to ensure that the inorganic COCs are
removed from the site. The Site 6 - Excavated Area will then be backfilled and covered with topsoil for
revegetation. Residue will be removed from the trenches under Building 109 as described under RAA

2.

Because earth moving activities are involved for this alternative, location-specific ARARS apply because
wetland, and possibly archeological resources, are present at the site. Action-specific ARARS associated
with the identification, regulation, production, and disposal of solid wastes and hazardous wastes will
apply. No chemical-specific ARARS have been established for the soil/sediment COCs.

Long-term monitoring of surface water, sediment and groundwater will be implemented as part of this
remedy. Details of long-term monitoring will be developed in consultation with USEPA Region 111 and
VDEQ personnel.

The remedy for the Site 6 - Flume Area, and the 1996 removal action at Site 7, is designed to reduce
contamination to levels that will be safe for people engaged in typical commercial or industrial activities.
Land use controls will be established to prevent residential exposure to the contaminants remaining at
Site 7 and the Site 6 - Flume Area.



Estimated Capital Cost: $426,000
Estimated O&M Costs: $10,800
Estimated Present Worth Cost: $592,000
Estimated Time to Implement:

Assuming that all work plans and long-term monitoring
plans are completed, this alternative can be
implementedwithin approximately nine months. The
organiccontaminated soil can be excavated and placed
in the biocell within approximately three months.
Treatment of the soil may be completed within three to
nine months.

2.75 Alternative5: Excavation with Off-Site Thermal Treatment and Residue Removal

This dternative involves excavation of approximately 1,500 cubic yards of contaminated soil and
sediment from the Site 6-Flume Area and the Site 6 - Excavated Area. The organic-contaminated
soil/sediment excavated from the Site 6 - Flume Area will be transported off-site for incineration. The
inorganiccontaminated surface soil excavated from the Site 6 - Excavated Area will be transported off-
site for disposal. Confirmation sampling will be conducted to verify that soil and sediment with COC
concentrations exceeding the final RLs have been removed. Both of the disturbed areas will be
backfilled with clean fill and topsoil for revegetation. No active remediation will be done at the Site 6 -
Impoundment Areato prevent extensive disturbance of the marshy area and destruction of existing
habitat. However, long-term sediment monitoring, as described under previous RAAS, will be
conducted to assess the Site 6-Impoundment Area. Residue will be removed from the trenches under
Building 109 as described under RAA 2.

Because earth moving activities are involved with this aternative, location-specific ARARs apply
because wetlands, and possibly archeological resources, are present at the site. Action-specific ARARS
associated with the identification, regulation, production, and disposal of solid wastes and hazardous
wastes will apply.

Long-term monitoring of surface water, sediment, and groundwater will be implemented as part of this
remedy. Details of long-term monitoring will be developed in consultation with USEPA Region 111 and
VDEQ personnel.

The remedy for the Site 6 - Flume Area, and the 1996 removal action at Site 7, are designed to reduce
contamination to levels that will be safe for people engaged in typical commercial or industrial activities.
Land use controls will be established to prevent residential exposure to the contaminants remaining at
Site 7 and the Site 6 - Flume Area.

In the proposed plan, Remedial Alternative 5 included described two different treatment technologies:
off-site incineration of contaminated soil and sediment (Alternative 5a) and on-site low temperature
thermal desorption (LTD) (Alternative 5b). After the proposed plan was issued, it was determined that
the LTTD could not be used to treat the levels of nitramine/nitroaromatic contamination at Site 6.
Consequently, in this ROD, Alternative 5 does not include a description of LTTD.

! Estimated Capital Cost: $791,000
1 Estimated O&M Costs; $10,800
1 Estimated Present Worth Cost: $957,000

Estimated Time to Implement:



This aternative can be implemented within
approximately three to six months assuming that an off-
site incineration facility and off-site landfill facility are
available, and all work plans am completed. Sediment
monitoring can begin immediately assuming all
monitoring plans are completed.

2.7.6 Alternative6: Limited Excavation, Ex Situ Biological Treatment, Soil Cover, Residue
Removal

Alternative 6 consists of excavating approximately 1,000 cubic yards of contaminated soil and sediment
at the Site 6-Flume Area and treating it on-site with an ex situ bioremediation process. The same
process as described for Alternative 3 will be used for this treatment with the exception that the soil and
sediment will be excavated, placed, and treated at a staging areainstead of being treated in place. If the
bioremediation process is not able to reduce concentrations of chlorinated volatile organics in the soil to
remediation levels specified in table 2-10, low temperature thermal treatment will be employed to
reduce chlorinated volatile organic concentrations to remediation levels specified in Table 2-10. To
prevent extensive disturbance to the marshy area at the Site 6-Impoundment Area, no active remediation
will be performed. However, long-term sediment, surface water, and groundwater monitoring will be
conducted to assess conditions in the Impoundment Area. The monitoring program would be similar to
that described under RAA 2, except that area groundwater and Impoundment Area surface water would
also be monitored. A soil cover will beinstalled at the Site 6-Excavated Area as described in Alternative
3. Residue will be removed from the trenches under Building 109 as described under RAA 2.

L ocation-specific ARARS apply because wetlands, and possibly archeological resources, are present at
the site. Action-specific ARARs associated with the identification, regulation, production, and disposal
of solid wastes and hazardous wastes will apply. No chemical-specific ARARS have been established
for the sediment/soil COCs.

Long-term monitoring of surface water, sediment, and groundwater will be implemented as part of this
is remedy. Details of long-term monitoring will be developed in consultation with USEPA Region 111
and VDEQ personndl.

The remedy for the Site 6 - Flume Area, and the 1996 removal action at Site 7, are designed to reduce
contamination to levels that will be safe for people engaged in typical commercial or industrial activities.
Land use controls will be established to prevent residential exposure to the contaminants remaining at
Site 7 and the Site 6 - Flume Area. Land use controls will also be established to prohibit activities that
interfere with or compromise the integrity of the cover at the Site 6 - Excavated Area.

1 Estimated Capital Cost: $461,000
1 Estimated O&M Costs; $20,200
1  Estimated Present Worth Cost: $771,500

Estimated Time to Implement:
This aternative can be completed within approximately
six months to ayear. The installation of the soil cover
should be completed within six months. The sediment,
groundwater, and surface water monitoring can begin
immediately. Excavation of organic-contaminated
soil/sediment can be completed within approximately
three months. Treatment of the soil/sediment may be
completed within three to nine months.



2.8 Evaluation of Alternatives

Asrequired by CERCLA, the six remedial alternatives were evaluated using the nine criteria specified
by USEPA (Table 2-11). This section and Table 2-12 summarize the detailed analysis of each
alternative.

As part of the FS process, each of the RAAs was assessed against nine evaluation criteriawhich fall into
three categories: threshold criteria, primary balancing criteria, and modifying criteria. The threshold
criteriamust be met for an aternative to be eligible for selection. The primary balancing criteriaare
used to weigh major trade-offs among alternatives. Generally, the modifying criteria are taken into
account after public comment is received on the PRAP. The nine evaluation criteriainclude:

Threshold Criteria

1 Overall Protection of Human Health and the Environment
I Compliance with ARARS

Primary Balancing Criteria

Long-Term Effectiveness and Permanence

Reduction of Toxicity, Mobility, or Volume Through Treatment
Short-Term Effectiveness

Implementability

Cost

M odifying Criteria

1 State Acceptance
I Community Acceptance



TABLE 2-11

USEPA EVALUATION CRITERIA FOR REMEDIAL ALTERNATIVES
SITEG
WPNSTA YORKTOWN, YORKTOWN, VIRGINIA

Overall protection of human health and the environment

Addresses whether a cleanup method adequately protects human health and the environment
and describes how risks presented by each pathway ware eliminated, reduced, or controlled
through treatment, engineering controls, or institutiona controls.

Compliance with ARARs

Addresses whether a cleanup method meets all ARARS (federal and state environmental
requirements) and provides grounds for invoking awaiver.

L ong-term effectiveness and per manence

Refers to the ability of the cleanup method to reliably protect human health and the
environment over time, after the action is completed.

Reduction of toxicity, mobility, or volumethrough treatment

Addresses the effectiveness of a cleanup method in reducing the toxicity, mobility, or volume
of hazardous substances through treatment.

Short-term effectiveness

Addresses the period of time needed to complete the cleanup, and any adverse impacts on
human health and the environment that may occur during construction and operation.

Implementability

Refers to the technical and administrative feasibility of a cleanup method, including the
availability of required materials and services.

Cost

Includes the estimated capital and O& M costs of each cleanup method.

State acceptance

Indicates whether the Commonwealth of Virginia agrees with the preferred cleanup method.

Community acceptance

Indicates whether public concerns are addressed by the cleanup method and whether the
community has a preference. (Public comment is an important part of the final decision.)




TABLE 2-12

SUMMARY OF DETAILED ANALYSIS

SITEG

WPNSTA YORKTOWN, YORKTOWN, VIRGINIA

RAA 2: No Actionwith

RAA 3: In Situ Biological

RAA 4: Ex Situ Biological

RAA 5: Excavation with

RAA 6: Ex Situ Biological, Treatment,

Monitoring and Sludge Treatment, Soil Cover, and Treatment, Limited Excavation Off-Site Incineration and Soil Cover, Limited Excavation, and
Evaluation RAA 1: No Action Removal Sludge Removal and Off-Site Disposal Sludge Disposal Sludge Removal
Overall Protectiveness « No reductioninrisk « Removes potential source « Significant reduction in risk « Significant reduction in risk « Significant reductionin « Significant reduction in risk by
to human hedlth or of contamination to other by treatment of sediments, by treatment and removal of risk by treatment and treatment and removal of sediments,
the environment. environmental media capping of soils, removal of sediments, soils, and sludge. removal of sediments, soils, and dludge.
« Existing conditions (sewer dudge). dudge. « Monitors quality of soils, and dludge. « Capping prevents erosion and
could allow migration « Direct exposure to « Capping prevents erosion sediment. « Monitors quality of percolation reducing migration of
of contaminants off- contaminated soils and and percolation reducing sediment. contaminants.
site. sediments is not reduced. migration of contaminants. « Monitors quality of sediment, surface

« Monitors quality of « Monitors quality of water, and groundwater.

sediment. sediment.
Compliance with ARARs No ARARs. Will meet ARARS. Will meet ARARS. Will meet ARARSs. Will meet ARARS. Will meet ARARS.
Long-Term Effectiveness ¢ Unknown « Removal of sludge will « Soil/sediment treatment and « Soil/sediment treatment and ¢ Soil/sediment removal « Soil/sediment removal will be an
and Performance permanently reduce risk. sludge removal will sludge removal will will be an effective and effective and permanent option.

« Sediment monitoring will permanently reduce risk. permanently reduce risk. permanent option. « |If cap is maintained, will be effective
indicate if remedial action « If cap ismaintained, will be « Sediment monitoring will « Sediment monitoring will and permanent at reducing exposure.
isrequired in the effective. indicate if remedial action is indicate if remedial action ¢ Sediment monitoring will indicate if
Impoundment Area. « Sediment monitoring will required in the isrequired in the remedial action isrequired in the

indicate if remedial action is Impoundment Area. Impoundment Area. Impoundment Area.
required in the
Impoundment Area.
Reduction of Toxicity, * Will not treat * Will not treat * Soil/sediment COCs will be * Soil/sediment COCs will be * Soil/sediment COCs will *  Soil/sediment COCs will be treated
Mobility, or Volume contaminants. contaminants. treated by biological treated by biological be treated by thermal by biological methods to reduce
Through Treatment methods to reduce toxicity. methods to reduce toxicity. methods to reduce toxicity. A contingent technology
toxicity and volume. such as low temperature thermal
desorption may be employed to
reduce volatile to health based levels.
Short-Term Effectiveness ¢ Risk to community not ¢ Risk to community not ¢ Risk to community may ¢ Risk to community may ¢ Risk to community may ¢ Risk to community may increase due
increased. not increased. increase due to fugitive dust increase due to fugitive dust increase due to fugitive to fugitive dust from earth moving
« No sgnificant risk to  Increased risk to workers from earth moving activities. from earth moving activities. dust from earth moving activities.
workers. during sludge removal.  Increased risk to workers  Increased risk to workers activities.  Increased risk to workers during soil

during soil treatment

during soil treatment and

 Increased risk to workers

removal, treatment activities and cap

activities and cap removal activities. during soil removal installation.
installation. activities.

Implementability « No construction « Monitoring and sudge « Monitoring, udge removal, « Monitoring, sudge removal « Monitoring, dudge « Monitoring, sudge removal, capping
operation activities removal activities easily capping and treatment and treatment activities removal and excavation and treatment activities easily
planned. implemented. activities easily easily implemented. activities easily implemented.

« No monitoring « Equipment and materials implemented. « Equipment, materials and implemented. « Equipment and materials readily
proposed. readily available. « Equipment and materials biocell readily available. « Equipment and materials available.
readily available. « Permitting required for soil readily available. « Permitting possibly required for
disposal. « Permitting required for sediment disposal.
soil disposal and off-site
incineration facilities
Costs (NPW) $0.00 $250,000 $539,000 $620,000 $1,058,000 $652,000

2-55




2.8.1 Threshold Criteria

Overdl Protection of Human Health and the Environment:

Evaluation of the overall protectiveness of alternatives focused on whether a specific alternative would achieve
adequate protection of human health and the environment and how risks posed by each pathway would be
eliminated, reduced, or controlled through treatment, engineering, or institutional land use controls. The overall
assessment of the level of protection included the evaluations conducted under other criterial, especially long-
term effectiveness and permanence, short-term effectiveness, and compliance with ARARs.

Alternative 6 provides the greatest extent of protection to human health and the environment since it provides
source control by removing and treating the primary source of contamination at Site 6 - Flume Area and
removes a potential secondary source of contamination (the sludge within Building 109 trenches). The No
Action Alternative (Alternative 1) does not reduce potentia risks to human health or the environment (except
through natural attenuation). Because the no action aternative does not meet threshold criterion of protecting
human health and the environment, it will not be analyzed further. Alternative 2 will provide some overall
protection with the removal of the potential secondary source of contamination (residue under building 109),
but will not comply with soil and sediment RLs at the Site 6 - Flume Area and Site 6-Excavated Area.
Alternatives 3 and 4 provide slightly less protection to human health and the environment than Alternative 6.
Alternative employs in situ biological treatment and may not adequately reduce contaminants to any
appreciable extent with depth. Alternative 4 would consider the use of the existing biocell at Site 22 to
remediate nitramines/nitroaromatics in soil and sediment.

Treatment at the biocell may not reduce concentrations of chlorinated volatile organics. Alternative 5 would be
as protective as Alternative 6. None of the alternatives will meet the sediment RL s established

for organics at the Site 6 - Impoundment Area except possibly by natural attenuation processes. Sediment will
not be removed or treated in order to protect existing habitat.



Compliance with ARARS:

This evaluation involved determining whether each alternative would meet al of the pertinent Federal and state
ARARSs (asidentified in Section 2.11.2 of this report).

Each aternative was evaluated for compliance with applicable or relevant and appropriate Federal and state
requirements. The evaluation summarized which requirements are applicable or relevant and appropriate to
each dternative. The following items were considered for each aternative:

I Compliance with chemical-specific ARARSs (e.g., ambient water quality criteria). This factor
addresses whether the ARARs can be met, and, if not, whether awaiver may be appropriate.

Compliance with location-specific ARARS (e.g., preservation of historic sites, regulations relative to
activities near wetlands or floodplains, etc.). As with other ARAR-related factors, these involve
consideration of whether the ARARSs can be met or whether awaiver is appropriate.

Compliance with action-specific ARARS (e.g., RCRA minimum technology standards). It must be
determined whether ARARS can be met or must be waived.

No chemical specific ARARs apply to the remediation of Site 6. Alternatives 2, 3, 4, 5, and 6 will comply with
all location-specific and action-specific ARARS.

282 Primary Balancing Criteria

L ong-term Effectiveness and Permanence;

This criterion evaluated alternatives with respect to their long-term effectiveness and the degree of
permanence. The primary focus of this evaluation was the residual risk that will remain at the sites and the
effectiveness of the controls that will be applied to manage residual risks. The assessment of long-term
effectiveness was made considering the following four factors:

I Themagnitude of the residua risk to human and environmental receptors remaining from untreated
waste or treatment residues at the completion of remedial activities.

An assessment of the type, degree, and frequency of long-term management (including engineering
contrals, institutional controls, monitoring, and operation and maintenance) required for untreated
waste or treatment residues remaining at the site.

An assessment of the long-term reliability of engineering and/or institutional controls to provide
continued protection from untreated waste or treatment residues.

The potential need for replacement of the remedy and the continuing need for repairs to maintain the
performance of the remedy.

Alternative 2 does not include removal of soil or sediment but does include removal of the Building 109
residue. It is not effective in reducing risk to ecological receptors. Alternative 3 is permanent, but its long-term
effectiveness is dependent on the ability to degrade contaminants in situ at the Site 6 - Flume Area and future
cover maintenance at the Site 6 - Excavated Area. Alternative 4 would likely not be effective because treatment
at the Site 22 biocell would not reduce concentrations of the volatile organics.



Alternative 5 is permanent because the contaminated soil and sediment from the Site 6 - Flume Area and soil
from the Site 6 - Excavated Areawill be removed and treated using a permitted off-site incineration facility.
Alternative 6 is also permanent because the contaminated soil and sediment in the Site 6 - Flume Areawill be
removed and biologically treated. However, long-term effectiveness for the Site 6 - Excavated Areais a
function of ongoing soil cover maintenance by Station personnel. None o the alternatives are permanent with
regard to the organic contamination in the Site 6 - Impoundment Area because the sediment will not be
removed to protect existing habitat. Long-term monitoring at the Site 6 - Impoundment Area will assess area
groundwater and Impoundment Area surfacewater/sediment quality for all of the alternatives except for
Alternative 1 (No Action). If degradation of groundwater, surface water, and sediment quality is observed,
remedial action at the Site 6 - Impoundment Area may be evaluated. Natural attenuation may occur at the Site
6 - Impoundment Area because the contaminants are organic. This occurrence will be detected through the
long-term monitoring program.

Reduction of Toxicity, Mobility, or VVolume Through Treatment:

This evaluation criterion addressed the degree to which the aternatives employ treatment technologies that
permanently and significantly reduce toxicity, mobility, or volume or the hazardous substances. Alternatives
that do not employ treatment technologies do not reduce toxicity, mobility, or volume of COCs. The evauation
considered the following specific factors:

I Thetreatment processes, the remedies that will be employed, and the materials that will be treated.
I Theamount or volume of hazardous materials that will be destroyed or treated.

1 Thedegree of expected reduction in toxicity, mobility, or volume, including how the principal threat
is addressed through treatment.

I The degree to which the treatment will be irreversible.
I Thetype and quantity of treatment residuals that will remain following treatment.

Alternative 2 does not employ treatment technologies which reduce toxicity, mobility, or volume. Alternative 3
may reduce the toxicity of the organic-contaminated soil in the Site 6-Flume Area through biological treatment
depending on the efficacy of the in situ treatment process with respect to contamination at depth. The processis
irreversible and will reduce contaminant concentrations below the established RLs. Alternative 4 utilizesin situ
biological treatment to destroy explosives and other organic contaminants and produces relatively non-toxic
intermediates. It may not, however, reduce toxicity, mobility or volume of volatile organics in contaminated soil
and sediment. Alternatives 5 and 6 do reduce toxicity, mobility, and volume of waste at the site. Alternatives 5
and 6 are aso irreversible and will reduce contaminant concentrations to below the established RLs. There will
be residual contamination associated with Alternative 5 (residual ash) that will be disposed of by the vendor
responsible for off-site treatment by incineration. There will be no residual waste associated with Alternative 6
(other than investigation derived waste [IDW]).



Short-Term Effectiveness:

The short-term effectiveness of each aternative was evaluated for its effect on human health and the
environment during implementation of the remedial action. Potential threats to human health and the
environment associated with handling, treatment, or transportation of hazardous substances were considered.
The short-term effectiveness assessment was based on four key factors:

1 Short-term risks that might be posed to the community during implementation of an
aternative.

Potential impacts on workers during remedial action and the effectiveness and reliability of
protective measures.

Potential environmental impacts of the remedial action and the effectiveness and reliability of
mitigative measures during implementation.

1 Time until remedial response objectives are achieved.

Although excavation and sludge removal activities could potentially expose workers to contamination during
implementation of Alternatives 3, 4, 5, and 6, these alternatives are protective of human health and the
environment in the short-term and could be completed within one year after implementation. Alternative 2 is
less protective of human health and the environment in the short term compared to the other alternatives
because the contaminated soil and sediment will remain in place. Of these alternatives, Alternative 2 could be
implemented most quickly (several weeks). Excavation activities for Alternatives 3, 4, 5, and 6 could be
implemented in approximately three months. However, for Alternative 3 and 6 involve earth moving
activities for the soil cover placement could take six months to implement.

Implementability:

Implementability considerations included the technical and administrative feasibility of each aternative and
the availability of various materials and services required for its implementation. The following factors were
considered during the implementability analysis:

I Technical Feasibility: The relative case of implementing or completing an action based on
site-specific constraints, including the use of established technologies, such as:

< Ability to construct the alternative as a whole (constructability).

< Operational reliability or the ability of atechnology to meet specified process
efficiencies or performance goals.

< Ability to undertake future remedial actions that may be required.

< Ability to monitor the effectiveness of the remedy.

Administrative Feasibility: The ability and time required to obtain any necessary approvals and
permits from regulatory agencies




Availability of Services and Materials: The availability of the technologies, materials, or services
required to implement an alternative, including:

< Available capacity and location of needed trestment, storage, and disposal services.

< Availability of necessary equipment, specialists, and provisions for necessary
additional resources.

< Timing of the availability of prospective technologies under consideration.

< Availability of services and materials, plus the potential for obtaining bids that are
competitive (this may be particularly important for innovative technologies).

All of the dternatives are technically feasible. Conventional equipment and construction practices are
required for implementation, operation, and monitoring under each alternative.

Alternatives 2 is readily implementable as it does not require permits for any off-site facilities. Alternatives 3
and 4 can be implemented only if a permitted off-site disposal facility is available for soil and sediment. From
an administrative viewpoint, Alternative 5 can be implemented only if permitted off-site incineration and
disposal facilities are available. Alternative 6 is readily implementable and does not require any specia
administrative considerations to proceed.

Services and materials required for each alternative are readily available. As mentioned before, permits will
be required for any off-site disposal Disposal facilities should be available. A vendor is be available for
service for biological treatment process described in Alternatives 3 and 6. The biocell at Site 22 is available
and operating for Alternative 4.

Cost:

For each remedial dternative, a detailed cost analysis was developed based on conceptual engineering and
analyses. Unit prices were based on published construction cost data, quotes from vendors and contractors,
and/or engineering judgment. Costs are expressed in terms of 1998 dollars. In order to allow the costs of
remedial alternatives to be compared on the basis of a single figure, the net present worth (NPW) value of all
capital and annual costs was determined for each alternative. The USEPA CERCLA RI/FS Guidance
Document recommends that a5 percent discount rate be used in present worth analyses. Of the treatment
aternatives, Alternative 3 has the lowest NPW at $566,700. Alternative 4 is the next lowest at $592,000.
Alternative 5 has the highest NPW at $1,011,000. Alternative 6 has a NPW at $771,500, but one-third of
these costs (approximately $257,000) will be absorbed by the bioremediation technology vendor, making
Alternative 6 the most cost effective aternative.

2.8.3 Modifying Criteria

State Acceptance:

The Commonweslth of Virginiawas involved in the selection of the remedy for Sites 6 and 7. Information
regarding remedy selection was conveyed through Restoration Advisory Board (RAB) meetings, the FS
Report and at the public meeting. No state comments were received disputing the final remedy. The
Commonweslth is satisfied that the appropriate process was followed in evaluating remedial action
alternatives for Sites 6 and 7 and concurs with the selected remedy.



Community Acceptance:

WPNSTA Y orktown solicited input from the public on the development of aternatives and on the
alternatives identified in the Proposed Plan. A public meeting on the Proposed Plan was held on May 26,
1998. Community members of the Restoration Advisory Board (RAB) in attendance during the public
meeting agreed with the selection of Alternative 6 as the preferred alternative. No additional information on
the Proposed Plan has been requested and the 45 day public comment period closed on July 11, 1998, with
no additional comments being received on the selection of aremedy.

29 Selected Remedy

The Selected Remedy for the cleanup of explosives-contaminated soil at Site 6 is Alternative 6. This
alternative is protective of human health and the environment; complies with all ARARS; has a high degree of
short-term and long-term effectiveness and permanence; and reduces the toxicity, mobility, and volume of
wastes to be disposed of through removal and treatment. The Selected Remedy is more protective of human
health and the environment than Alternatives 3 and 4 because the treatment method in Alternative 6 is more
likely to be effective than the treatment methods in the other alternatives. The Selected Remedy will not
produce residual ash, adrawback to Alternative 5 which utilizes incineration technology. Alternative 6 may
require the use of acommonly applied contingent technology such as low temperature thermal desorption to
reduce volatile contaminants to health based levels. The Selected Remedy is the third least costly treatment
alternative evaluated during the remedial process, if one does not consider that one-third of these costs
(approximately $257,000) will be absorbed by the bioremediation technology vendor. If one does take the
vendor’ s contribution into account, Alternative 6 is the least costly remedy. Table 2-13 presents the detailed
costs for the Selected Remedy.

2.10 Description of Selected Remedy and Perfor mance Standar ds

The Selected Remedy requires the physical removal of residue in the trenches under Building 109. The
residue shall be transported to an on-site, permitted burning area for proper disposal. The trenches shall be
pressure washed after residue removal, and the waste water resulting from the steam cleaning shall be
collected and properly disposed. The remedy shall reduce contaminants to remediation levels presented in
Table 2-10. If areasonable cycle of bioremediation is not able to reduce concentrations of chlorinated VOCs
in the sail to the remediation levels specified in Table 2-10, then low temperature thermal desorption will be
used to treat the soil and reduce concentrations of chlorinated V OCs to the remediation levels in Table 2-10.

The Selected Remedy also requires the excavation of the Site 6-Flume Area soil/sediment contaminated with
nitramines/nitroaromatics, chlorinated volatiles, and inorganics to a depth of approximately 4 feet bgs. Of the
COCs identified for Site 6, the following RLs shall be used to identify soil and sediment to be excavated:

I TCE 16 mg/Kg
1 Tota cPAHs 10 mg/Kg
I Totad Amino-DNTs 10 mg/Kg
I HMX 5.7 mg/Kg
1 RDX 5.0 mg/Kg
I 135TNB 1.6 mg/Kg
1 246-TNT 14 mg/Kg
I Nickel 52 mg/Kg
1 Zinc 410 mg/Kg



Any soil or sediment in the Flume Area containing concentrations of these chemicals greater than the RLs
shown in the bullets above shall be excavated. The excavated soil and sediment shall be transported to a
staging and treatment area where it shall be treated by ex situ biological treatment.



TABLE 2-13

SITE 6 COST ESTIMATE: RAA6-EX SITUBIOLOGICAL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE REMOVAL
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA

Subtotal
Cost Component Unit Quantity Unit Cost Cost Total Cost Source Basis’Comments
DIRECT CAPITAL COSTS
General
Pre-construction Submittals LS 1 $20,000 $20,000 Engr. Est. Work E& S, H&S, & QC Plans; Permits; Shop Drawings
Treatability Study LS 1 $26,670 $26,670 Engr. Est.; vendor quote In situ biological treatment bench-scale study
M obilzation/Demobilization LS 1 $110,000 $110,00 Engr. Est. Includes mobe/demobe for all subcontractors
Decontamination Pad LS 1 $10,000 0 Engr. Est. Includes decon/laydown area
Stockpile Area LS 1 $10,000 $10,000 Engr. Est. Stockpile area for treated soil
Contract Administration LS 1 $40,000 $10,000 Engr. Est. Invoicing, project management, field supervision, H & S, etc.
Post-Construction Submittals LS 1 $10,000 $40,000 Engr. Est. Record drawings, etc.
General - Subtotal $10,000 $226.670
Site Work
Clearing and Grubbing Acre 0.3 $1,300 $390 Engr. Est.; Means Site Work, 1998, 021-104-0150 For wooded area at SAOC #3
Temporary Safety Fencing LF 1,100 $3.32 $3,652 Engr. Est.; Means Site Work, 1998, 028-320-5000 Assumes safety fencing around SAOCs #1 and #3
Temporary Silt Fencing LF 700 $0.82 $574 Engr. Est.; Means Site Work, 1998, 022-704-1000 Assumes silt fencing at SAOCs #1 and $#3
Site Restoration:
Assumes 5 feet of backfill from on-site borrow pit (no material costs)
Backfill cY 370.00 $5.60 $2.072 Engr. Est.; Means Site Work, 1998, A12.1-724-1400 aSAOC #1
Assumes 4" of top soil at SAOC #1; cost includes mat'l, hauling from
Topsoil CY 25 $17.04 $426 Engr. Est.; Means Site Work, 1998, 022-216-7000 stockpile & compacting
Fine Grading/Seeding 54 220 $2.19 $482 Engr. Est.; Means Site Work, 1998, 022-286-1000 Revegetation over SAOC #1
(Revegetation) $7,596
Site Work - Subtotal
Sludge Removal
Engr. Est.; Means Site Work, 1998, 022-250-0220 Assume sl sludge residue is excavated by hand; asumes 1/2 inch of
Excavation From Building 109 CcY 18 $73.50 $1,323 sludge under entire area of Building 109
Assumes crew and equip. rental cost/per day - $40.45/day; 200 gal/hr
Steam Clean Building 109 LS 1 $400 $400 Engr. Est.; Means Site Work, 1998, 016-420-6310 unit; 10 days
Grout Culverts Leading to Concrete CF 55 $5.50 $30 Engr. Est.; Means Site Work, 1998, 041-024-2600 Includes materia and labor.
Flume LS 1 $5,000 $5,000 Engr. Est
Waste Water Collection and Disposal
Engr, Est,; Means Site Work, 1998, 022-266-0100 Assumes 2 mile round trip haul to on-site permitted burning area.
Hauling Sludge to Treatment Area CcY 18 $6.55 $118
Sludge Removal - Subtotal $6,871




TABLE 2-13 (continued)

SITE 6 COST ESTIMATE: RAA6-EX SITUBIOLOGICAL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE

REMOVAL

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA

Off-Site Disposal for SAOC #2

Confirmatory Sampling - Labor HR 40 $40 $1,600 Engr. Est. 1 person for 1 week
Sampling - Travel/Per Diem LS 1 $1,500 $1,500 Engr. Est. Airfare, per diem, hotel, rental car for 5 days for 1 person
Confirmation Sediment Sampling -
Andysis Assumes 20 samples for delineation and 2 samples for confirmation
Sample 22 $145 $3,190 Baker Average BOAs during excavation (assuming sediment will be excavated).
Inorganics Includes Hau rental, H& S equipment, sampling & decon expendables,
Event 1 $200 $200 Engr. Est. ice & DI water
Miscellaneous Expenses LS 1 $5,000 $5,000 Engr. Est. Letter report
Reporting cY 4 $1.68 $7 Engr. Est.; Means Site Work, 1998, 022-238-0260 Assumes 1 foot deep excavation in a 100 sgare foot area,
Excavation
Includes transportation, disposal costs; assumes 1 to 1 conversion
Ton 5 $180 $900 Engr. Est. factor for cy to ton; assumes 1.2 bulking factor of in place cubic yards
Off Site Disposal
Site Restoration
Assumes 8" backfill from on-site borrow pit (no material costs) at
CY 25 $5.60 $14 Engr. Est.; Means Site Work, 1998, A12.1-724-1400 SAOCH#3; axccounts for 1.2 shrinkage factor when placed
Backfill
Assumes 4" of top sail; cost includes mat'l, hauling from stockpile &
CY 15 $17.04 $26 Engr. Est.; Means Site Work, 1998, 022-216-7000 compacting at nickel contaminated areaat SAOC #2
Topsoil Revegetation over al excavation areas at nickel contaminated area at
SY 15 $2.19 $33 Engr.; Est.; Means Site Work, 1998, 022-286-1000 SAOC #2
Fine Grading/Seeding (Revegetation)
Off-Site Disposal for SAOC #2 - Subtotal
Soil Cover at SAOC #3
Backfill CY 180 $7.20 $1,296 Engr. Est.; Means Site Work, 1998, 022-216-4000 Includes borrow, loading soil spreading
Assumes 4" of top soil at SAOC #3; cost includes mat'l, hauling from
Topsoil cY 0 $17.04 $1,534 Engr. Est.; Means Site Work, 1998, 022-216-7000 stockpile & compacting
Fine Grading/Seeding (Revegetation) sy 800 $2.19 $1,752 Engr. Est.; Means Site Work, 1998, 022-286-1000 Revegetation over SAOC #3

Soil Cover at SAOC #3 - Subtotal

$4,582
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TABLE 2-13 (continued)

SITE 6 COST ESTIMATE: RAA6-EX SITUBIOLOGICAL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE

REMOVAL
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA

Ex Situ Biological Treatment
Excavation

Sampling - Labor
Confirmation Sediment Sampling -
Andysis
VOCS

Nitramines

Miscellaneous Expenses
Reporting

Transport to Staging and Treatment
Area

Biologica Treatment
Ex Situ Biological Treatment - Subtotal

cy 370 $1.68 $622 Engr. Est.; Means Site Work, 1998,022-238-0260 SAOC #1 (370 cy in place)
Hrs. 20 $40.00 $800 Engr. Est. SAOC #1; day/event; 2 geo/eng. samplers @ $40/hr ea; 10 hrs/day
Sample 40 $126 $5,040 Baker Average BOAs Assumes 40 samples during treatment.
Sample 40 $150 $6.000 Baker Average BOAs Assumes 40 samples during treatment.
Includes Hau rental, H& S equipment, sampling & decon expendables,
Event 1 $200 $200 Engineering Estimate ice & DI water
LS 1 $5,000 $5,000 Engr. Est. Letter report
CY 600 $2.58 $1,548 Engr. Est.; Means Site Work, 1998,022-266-03 10 Assumes 12 CY dump trailer, 1/4 mile round trip to existing biocell;
assumes 1.2 bulking factor of 370 cy in place sediment
Ton 600 $150 | $90.000 Vendor Quote factor during excavation; includes additives (1.2 factor increasein
$108,588 volume), soil mixing equipment operation, labor

Off-Site Disposal at SAOC #1

Includes hauling, disposal fees and taxes; assumes 1 to 1 conversion

Disposal of Listed Waste TON 50 $536.00 | $26,800 Vendor Quote factor from cubic yards to tons, and 1.2 bulking factor.
Off-Site Disposa at .SAOC #1 - Subtotal $26,800
DIRECT CAPITAL COSTS- TOTAL $381,107
INDIRECT CAPITAL COSTS
Engineering and Design LS 1 $22,866 $22,866 Engr. Est. Assume 6% of Total Direct Capital Costs
Contingency Allowance LS 1 $57,166 $57,166 Engr. Est Assume 15% of Tota Direct Capita Costs
INDIRECT CAPITAL COSTS- TOTAL $80,032
CAPITAL COSTS (DIRECT AND INDIRECT) $461,139
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TABLE

2-13 (continued)

SITE 6 COST ESTIMATE: RAA6-EX SITUBIOLOGICAL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE
REMOVAL
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA

ANNUAL OPERATION AND MAINTENANCE COSTS

Monitoring
Annual sampling at SAOC #2; 2 days/event; 2 geo/eng. samplers @
Sampling - Labor Hrs. 120 $40,00 $4,800 Engr. Est. $40/hr ea; 1 event/yr, 10 hrs/day
Sampling - Travel/Per Diem Event 1 $2,100 $2,100 Engr. Est. Airfare, per diem, hotel, rental car for 3 days for 2 people
Sediment Sampling - Anaysis
VOCs Sample 6 $126 $756 Baker Average BOAs 6 samples at SSAOCH?2; 1 event/yr
SVOCs Sample 6 $225 $1,350 Baker Average BOAs 6 samples at SSAOCH?2; 1 event/yr
Nitramines Sample 6 $150 $900 Baker Average BOAs 6 samples at SSAOCH?2; 1 event/yr
Groundwater and Surface Water Sampling - Analysis
10 groundwater samples/event; 10 surface water samples/event; 1
VOCs Sample 10 $110 $1,100 Baker Average BOAs event/yr
10 groundwater sample/event; 10 surface water samples/event; 1
SVOCs Sample 10 $200 $2,000 Baker Average BOAs event/yr
3 groundwater sample/event; 3 surface water samples/event; 1
Nutramines Sample 10 $150 $1,500 Baker Average BOAs event/yr
Includes Hau rental, H& S equipment, sample & decon expendables,
Miscellaneous Expenses Event 1 $200 $200 Engineering Estimate ice & DI water
Reporting LS 1 $5,000 $5,000 Engr. Est. Letter report
Monitoring - Subtotal $19,706
SAOC #3 Maintenance
Cap Repair SF 720 $0.70 $504 Engr. Est.; Means Site Work, 1998, 029-316-1200 Assumes 10% of soil cover areawill require maintenance every year.
SAOC#3Maintenance - Subtotal $504
ANNUAL O&M COSTS - 30 years of maintenance $20,210
TOTAL NET PRESENT WORTH: RAA 6 $771.500 By: ELB Chk: CMC Date Completed: April 9, 1998
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Habitat at the Site 6 - Flume area shall be restored.

A soil cover (minimum 8 inches) shall be placed over the cadmium and zinc contaminated surface soil at the
Site 6 - Excavated Area. The soil cover shall require long-term maintenance.

Long-term sediment, surface water, and groundwater monitoring shall be conducted at the Site 6 -
Impoundment Area, (OU XV) in accordance with along term monitoring plan which shall be approved by the
USEPA, the VDEQ and the Navy. If area groundwater quality or Site 6 - Impoundment Area surface water
and sediment quality degrades, posing arisk to human health and the environment, further remedial action
may have to be evaluated.

WPNSTA Y orktown shall prohibit (i) residential use of the area surrounding the Site 6 - Flume Area, (ii)
residential use of the area surrounding the Site 7 - Drainage Areaand (iii) activities that interfere with or
compromise the integrity of the soil cover at the Site 6 - Excavated Area. These are the “land use control
objectives” for Sites 6 and 7. The precise boundaries of the areas in which residential useis prohibited shall be
fixed during the development of the Land Use Control Implementation Plan described in the next paragraph.

Within 90 days of the execution of this ROD, WPNSTA Y orktown shall develop a Land Use Control
Implementation Plan (LUCAP) with the concurrence of EPA Region I11 and in consultation with the
Commonweslth of Virginia. The LUCAP shall include:

Q) adescription and the location of Sites 6 and 7, including a map, a description of
their approximate size and a description of the COCs;

2 the land use control objectives (LUCs) selected above;

©)] the particular controls and mechanisms to achieve these goals;
4) areference to this ROD; and

(5) any other pertinent information.

Within 180 days following the execution of this ROD, the Navy, with the concurrence of EPA Region 111 and
in consultation with the Commonwealth of Virginia, shall develop aLand Use Control Assurance Plan
(LUCAP) for WPNSTA Y orktown. The LUCAP shall contain Station-wide periodic inspection, condition
certification and agency notification procedures designed to ensure the maintenance by Station personnel of
any site specific LUCs deemed necessary for future protection of human health and the environment,
including LUCs selected in this ROD. A fundamental premise underlying execution of the LUCAP is that
through the Navy’ s substantial good-faith compliance with procedures called for therein, reasonable
assurances will be provided to USEPA and the Commonwealth of Virginia as to the permanency of those
remedies which include the use of specific LUCs.



Although the terms and conditions of the LUCAP will not be specifically incorporated or made enforceable as
to this or any other ROD, it is understood and agreed by the Navy, USEPA and the Commonwealth of
Virginia that the contemplated permanence of the remedy reflected herein shall be dependent upon the
Stations good-faith compliance with specific LUC maintenance commitments reflected herein. Should such
compliance not occur or should the LUCAP be terminated it is understood that the protectiveness of the
remedy concurred in may be reconsidered and that additional measures may need to be taken to adequately
ensure necessary future protection of human health and the environment.

211 Statutory Deter mination

The Selected Remedy for Site 6 satisfies the requirements under Section 121 of CERCLA to:
I Protect human health and the environment.
I Comply with ARARSs.

I Use permanent solutions and trestment technol ogies/resource recovery technologies to the
maximum extent practicable.

1 Satisfy the preference for treatment as a principal element.
2.11.1 Overall Protection of Human Health and the Environment

The Selected Remedy will provide a significant reduction in risks to human health and the environment
through removal and biological treatment of soil/sediment in the Flume Area; a cover at the Site 6-Excavated
Area; monitoring of groundwater, surface water, and sediment in the Site 6-Impoundment Area; and the
removal and disposal of residue from AOC C and SWMU 179 (Building 109). As such, this alternative will
protect human health and the environment. The potential source of contamination to other environmental
mediawill be removed or covered.

2.11.2 Compliance with ARARs

The selected remedy for Site 6 complies with all Federal and state location and action specific ARARs as
outlined below. Chemical specific ARARS or to-be-considered criterion (TBCs) are not available for soil or
sediment; therefore, risk-based RLs were developed that am protective of both human health and the
environment



L ocation-Specific ARARS

Migratory Bird Treaty Act

(16 U.S.C. 703-712)

Action to prohibit any disturbance to nesting sites of listed migratory birds will be implemented.
The remedial action will be planned such that the osprey nesting sites near Site 6 will not be
disturbed.

National Historic Preservation Act

(32 CFR Parts 229 and 229.4; 43 CFR Part 171; and 36 CFR Part 800)

Archeological resources encountered during excavation must be reviewed by Federal and
Commonweslth archeologists. The Act also applies to potentially historic buildings. Building 109
isaWorld War 1l erabuilding. The WPNSTA Y orktown Environmental Directorate and Draft
Historic Preservation Plan for WPNSTA Y orktown will be contacted and reviewed prior to
development of the Remedia Action Work Plan.

Executive Order 11990 Protection of Wetlands

(40 CFR 6, Appendix A; excluding Sections 6(a)(2), 6(a)(4), 6(a)(6); 40 CFR 6.302)

Action to minimize the destruction, loss, or degradation of wetlands that could be impacted by a
remedial action. Monitoring of the Site 6-Impoundment Arealis preferred over active remediation
to maintain existing wetlands habitat. Erosion from excavation activities could affect the Site
6-Impoundment Area. An erosion control plan will be established as part of the Remedia Action
Work Plan.

Clean Water Act, Section 404, 33 U.S.C. 1344

(40 CFR 230.10; 40 CFR 231 (231.1, 231.2, 231.7, 231.8))

Action to prohibit discharge of dredged or fill material into a wetland without a permit if the
discharge of dredge or fill is planned as part of the remedial alternative. No material taken from
either Site 6 or removed from the bioremediation staging and treatment area after treatment will
be discharged or placed into wetlands.

Virginia Wetlands Regulation

(VR 450-01-0051/4 VAC 20-390-10 to -50)

Regulates activities that impact wetlands. The remedial action will be undertaken in such away
as to limit potential impacts on wetlands via erosion from Site 6 during excavation and reuse of
treated soil/sediment.

Action-Specific ARARs

Resour ce Conservation and Recovery Act (RCRA)

Subtitle C, 42 U.S.C. 6921-6939¢

Applicable to any action at WPNSTA Y orktown involving treatment, storage, or disposal of
hazardous waste.

1 Identification and Listing of Hazardous Waste
(40 CFR Part 261)
Any wastes hazardous by characteristic must be identified as part of the remedial action.
Sail/sediment at the Site 6-Flume Area is contaminated by chlorinated volatiles,
considered a hazardous waste by listing (RCRA F002)



1 Releases from Solid Waste Management Units
(40 CFR Part 264, Subpart F)
All units on-site will comply with substantive requirements concerning potential releases.
This ARAR applies to the biological trestment area and Building 109.

1 Use and Management of Containers
(40 CFR Part 264, Subpart 1)
Regulates the use and management of containers being stored at all hazardous waste
facilities. Remediation may generate containerized waste, such as IDW. The Selected
Remedy reduces the use of containers because a portion of the Site 6 soil/sediment will
be treated at the staging and treatment area near Site 6. Also, the surface soil at the Site
6-Excavated Areawill not be excavated or moved.

! Land Treatment
(40 CFR Put 264, Subpart M)
Regulates design, treatment demonstration, operating egquipment, monitoring, closure and
post-closure care of the treatment cell and treatment area. The selected remedy shall meet
these requirements.

I Virginia Hazardous Waste Management Regulations
(VR 672-10-1/9 VAC 20-60-10 et seq.)
Regulates the treatment, storage, and disposal of hazardous waste.

1 Identification and Listing of Hazardous Waste
(VR 672. 10-1, Part I11; 9 VAC 20-60 Part I11)
Applies to determining waste types by characteristic. Soil and sediment at the Site
6-Flume Areais contaminated by waste that is hazardous by listing (RCRA F002).

1 Releases from Solid Waste Management Units
(VR 672-10-1, Part X, Section 10.5; VAC 20-60-790)
Applies to owners/operators of facilities that treat hazardous waste. Regulates potential
releases from al onsite solid waste management units. This ARAR applies to the
biological trestment area and to Building 109.

1 Land Treatment
(VR 672-10-1, Part X Section 10.12; 9 VAC 20-60-860)
Regulates design, treatment demonstration, operating requirements, monitoring, and
closure and post-closure care of the treatment cell and treatment area.

1 Use and Management of Containers
(VR 672-10-1, Part X, Section 10.8; 9 VAC 60-20-820)
Applies to Site 6 where the IDW associated with confirmation sampling may be
containerized before off-site disposal.

I Virginia Erosion and Sediment Control Regulations
(VR 625-02-00; 4 VAC 50-30-10to -110)
Applicable for remedial actions involving land disturbing activities. Activities including the
excavation at Site 6 will have an erosion control plan submitted to Atlantic Division, Naval Facilities
Engineering Command (LANTDIV) for approval.



2.11.3 Cost Effectiveness

Of the four "treatment” alternatives, the Selected Remedy (Alternative 6) is the most cost effective. It
provides maximum long-term protection of human health and the environment and short-term protection of
human health and the environment. It is the least costly of the treatment aternatives (considering that a
portion of the cost of treatment will be shared by the treatment technology vendor) and will addresses all
contaminant types.

2.11.4 Use of Permanent Solutions and Alter native Treatment Technologies or Resour ce Recovery
Technologiesto the Maximum Extent Practicable

The selected remedy is a permanent solution and uses treatment technologies to the maximum extent
practicable. Contaminated Site 6 - Flume Area soil and sediment will be treated at the staging and treatment
area using biological treatment to destroy nitramines/nitroaromatics and chlorinated volatiles. A contingent
technology such as low temperature thermal desorption may be employed to address chlorinated volatiles.
The clean soil will then be taken from the staging and treatment area and used asfill at the Station. The soil
cover a the Site 6 - Excavated Areais not a treatment technology but will reduce mobility of the inorganic
contaminants by preventing contact with runoff and infiltration. Permanence of the soil cover will depend on
long-term maintenance.

2.12 Documentation of Significant Changes

The Proposed Plan presents the selected remedy as the preferred alternative. No significant changes to the
remedy have been made.

3.0 RESPONSIVENESS SUMMARY

The final component of this Record of Decision is the Responsiveness Summary. The purpose of this section
is to provide a summary of the public's comments, concerns, and questions about Sites 6 and 7.

During the public comment period, written comments, concerns and questions were solicited. An
announcement of the public comment period and the public meeting was published in the Daily Press on
May 24, 1998. A public meeting was held on May 26, 1998 at the Y ork County Recreational Services
Building to formally present the Proposed Plan and to answer questions and receive comments. The
transcript of this meeting is presented in Appendix C of this Record of Decision. All comments and concerns
concerning the remedy have been considered by the. DoN and USEPA in the selection of the remedia
alternatives for Sites 6 and 7.

The responsiveness summary is divided into the following sections:

Overview
Background on community involvement
Summary of comments received during the public comment period



31 Overview

At the time of the public meeting, the DoN had endorsed No Further Action to protect human health and the
environment at Site 7, WPNSTA, Y orktown.

In addition, the DoN endorsed a preferred aternative for Site 6, WPNSTA, Y orktown, for the cleanup of
explosives-contaminated soil/sediment at the Site 6 - Flume Area, explosives and volatile contaminated
soil/sediment at the Site 6 - Impoundment Area and inorganic contaminated soil at the Site 6 - Excavated
Area. The alternative required removal and disposal of residue from the trenches under Building 109 and
excavation and ex situ biological treatment of contaminated sediment and soil ftom the Site 6 - Flume Area.
Site 6 - Flume Area soil and sediment would be treated using a nutrient source to enhance indigenous
microbe growth to biologically degrade the contaminants. A soil cover would be installed over and around
the cadmium- and zinc-contaminated soil at the Site 6 - Excavated Area. This would prevent the soils with
cadmium and zinc concentrations above the RLs of 4.0 mg/kg and 48.4 mg/kg, respectively, from coming
into contact with the ecological receptors. Long-term sediment, surface water, and groundwater monitoring
would be conducted at the Site 6-Impoundment Area and surrounding area to assess the potential impact to
human health and the environment and to preserve wetland habitat. USEPA Region 111 and the
Commonweslth of Virginia concurred with the preferred alternative.

There were no comments received from the community during the public comment period in opposition to
the proposed remedy. Community members of the Restoration Advisory Board (RAB) in attendance during
the public meeting agreed with the selection of Alternative 6 as the preferred alternative.

3.2 Background on Community | nvolvement

Nearby communities have a good working relationship with WPNSTA Y orktown because the Station
maintains a good neighbor policy through the Public Affairs Office. WPNSTA Y orktown participatesin
community events and celebrations to foster close ties with the community. As part of the ongoing
Community Relations Program (CRP), community interviews were conducted in 1991 to inform the
community of the IR Program and solicit feedback on the listing of WPNSTA Y orktown as an NPL site. The
community expressed concern about three issues: water resources, cleanup funding, and information
availability/validity. This public openness has been maintained by the Public Affairs Office and the
Environmental Directorate at WPNSTA Y orktown through the CRP and resulted in the formation of the
RAB. The WPNSTA RAB is comprised of agency representatives, technical and business people, and
members of the community at large. The RAB meets regularly and progress at sites such as Sites6 and 7 is
discussed from the work plan stage to selection of the remedial alternative (if necessary). Preliminary Site 6
and 7 results were discussed at several past and at the most recent RAB meetings. No significant comments
were received for either site at these meetings.

3.3 Summary of Comments Received During the Public Comment Period

The Public Comment Period closed on July 11, 1998. A copy of the revised final PRAP is presented in
Appendix D.



APPENDIX A
HUMAN HEALTH COPC SUMMARIES




. wyise g

' -UOU JOJ W) UOHIINIP SY) JO JjeY U0 puB SUOIIINP aamisod Fuisn pajejnojed st ueaw WY
PHONRER FH MO PaseIq 51 anjeA ‘payyiuapt Aaatsod sem Ahpuy =T
‘ySuy paselq st anfea pIynuap! Ajpamsod sem ak[euy = N
‘paIRILNIS? S1 IN(eA ‘PALNUIP! A[2Anisod sem Ajeuy =

SNON
00597 - OV 6TY16'M1 000°¢Z-008°1 1 LL . uoj
1€60- €20 6v°0 9L'0-1€0 L wnifjliog
6'€9 - 9970 9Ly Iv9-1v'e L AuIIY
 possacT  OOIVTT 0% 00°06L'S 00v'01-0LL'E UL wnupwn}y
< :souv3souf
¢ 7 ————— GCopé
S Al T Y TOXEC00 L aua1Ad (po-g°7°1) OUIPU]
7 bb«xk\*n G 2w G XN A@v : L suasenpue(y‘s)ozuaqic]
T der g bfppt o V7 PEZLITT 2 Kby %\ D-f€1°0 L auaskIy)
. r . : 5110 LT suayjiuelongj(y)ozudg
< £ oy Lt g2 2y
- Y/ Qe ATTD 15800 Le susyuelongj(q)ozusg
e R T TR T CTZI019200 L susikd(s)ozuog
CAPN g p s & [ST')9£0°0 L ausdeIpIe(R)ozudg
3yBw) (By/Bw) (3yBuw) NOILLOFLAA TVYOINGHO
aNnNoYNNOVe NVIW SNOLLVYLNAINOD 40 :
NOLLVLS «OLLANHLIYY airoalad AININOTYA
40 ONVY 40 DNV
YINIOUIA ‘NMOLYHOA

NMOLYYOA NOILV.LS SNOdVAM TVAVN
(ANO ANNOYW) VIAV INTWANNOJII - 9 ALIS
SISATVYNY T1dINVS TIOS 3DVAINS WOUA
NYIINOD TVILNZLOL 40 STVIIWIHD HLTVIH NVINNH 40 AYYIWINNS TVILLSLLV.LS T10S 3DVAUNS

-y I14VL



'SUOII3]ap-U0U JOJ J1WI] UOI12IOP Y1 JO J[BY 30 pue SuoNIp IAlIsod Suisn pareinajea st Uwaws onawgIe 3|,

"MO] PaseIq 51 anjea ‘paynuapt Kjoanisod sem [euy =
"parRUMISy §1 anjeA ‘pornuapt Ajaatisod sem K[BUY = [

. 'SAON
I6h-19L 0€'12l %02-1'3 6/ ssaueBuepy
00¥'9% - Ol 00°0£€ S| 006'€T-0LS'S 6/ uol
(€60 - €20 65°0 89°0-84°0 §/s wnijleg
6'€9- 1970 05 10191 §/s dMuasIy
M-16 £6'8 ¢l m Auownuy
001'2 - 096'1 00'8€£'S 007'11-0£7'9 $/S wnupn|y
ssapuvdsou]
(3y/Bw) (3y/Buw) (By/Bu) NOLLD313d TYIINTHD
ANNOYONOVE  NVAW  SNOLLYYINAONOD 40
"NOWVIS  «OUINHINY  a310d1dd AINANOTYY
40 IONVY 40 JONVY
VINIOHIA ‘NMOLYHOA o a9
NMOLYYOA NOLLYLS SNOdVAM TYAY ! m A
(NOLLYDLLSIANI TVANIWITAdNS ANV OML ANNOY) VINWRIOVNIVIQ) 9 ALIS [

-

SISATYNY 1dWVS TIOS 3DVAINS WOUS ™=

NYIONOD TVIINILOJ 40 STYOIWAHD HLTVIH NYINH 40 AYYWINS TYDLISILY LS TIOS 3DVAUNS

UvyIavy



TABLE A-3

SURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SURFACE SOIL SAMPLE ANALYSIS
SITE 6 - EXCAVATED AREA
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (mg/kQ) (mg/kQ) (mg/kQ)
Inorganics:
Aluminum 6/6 13,100J-27,000J 19,550.00 1,960 - 24,100
Antimony 1/6 11.9L 6.49 9.2L -11L
Arsenic 6/6 4.1-8 5.92 0.46L - 63.9
Beryllium 6/6 0.47-0.82 0.64 0.23J-0.93J
Cadmium 2/6 3.4L-18.4L 4.09 1.2J-15
Chromium 6/6 20.1-52.2 36.77 26-335
Iron 6/6 14,4003-35,300J 24,433.33 1,440 - 46,400
Zinc 6/6 93.1J- 2,340J 934.18 3.2KJ-48.8
Notes:

J = Analyte was positively identified, value is estimated.

K = Analyte was positively identified, value is biased high.
L = Analyte was positively identified, value is biased low.
ND = Not Detected

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-4

SUBSURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SUBSURFACE SOIL SAMPLE ANALYSIS
SITE 6 AREA

NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND

CHEMICAL DETECTION (mg/kQ) (mg/kQ) (mg/kQ)
Volatiles:
1,1-Dichloroethene 1/20 .012 0.01 --
cis-1,2-Dichloroethene 3/17 0.0413-3.1J 0.25 --
trans-1,2-Dichloroethene 2/20 0.013-0.26 0.02 --
Tetrachloroethene 1/20 0.016J 0.01 -
1,1,2,2-Tetrachloroethane 1/20 0.003J 0.01 -
1,1,2-Trichloroethane 1/20 0.008J 0.01 --
Trichloroethene 4/20 0.012-3.4J 0.21 --
Vinyl Chloride 1/20 4.7] 0.24 --
Nitramines:
2-Amino-4,6-Dinitrotoluene 117 25 0.62 --
4-Amino-2,6-Dinitrotoluene 117 25 0.62 --
RDX 3/20 46-160 13.85 -
1,3,5-Trinitrobenzene 1/20 21 142 --
2,4,6-Trinitrotoluene 3/20 410-640 79.70 --
Inorganice:
Antimony 6/13 8.4J313.1L 7.11 8.5L-31.3L
Arsenic 20/20 0.82-15.8 5.37 0.23343.7
Beryllium 20/20 0.31-0.9 0.53 0.339.8



TABLE A-4 (Continued)

SUBSURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN FROM
SUBSURFACE SOIL SAMPLE ANALYSIS
SITE 6 AREA
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)
Chromium 19/20 6-46.6 20.8 5.2L - 335
Iron 20/20 3,270-35,200 14,618.50 3,810- 51,100
Manganese 20/20 21.2-314 117.59 3.5J- 2,840

Notes:

L = Estimated value, biased low
J = Analyte was positively identified, value is estimated.
* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-5

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM GROUNDWATER SAMPLE ANALYSIS

SITE 6 AREA

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

RANGE OF
FREQUENCY DETECTED ARITHMETIC* RANGE OF STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (Fg/L) (Fg/L) (Fg/L)
Volatiles
1,1-Dichloroethane 2/5 14-14 5.90 - -
1,1-Dichloroethene 2/5 36-45 16.50 - -
cis-1,2-Dichloroethene 2/5 98-110 41.90 --
trans-1,2-Dichloroethene 1/5 1 3.00 - -
1,1,1-Trichloroethane 2/5 13-14J 570 - -
Trichloroethene 2/5 320-350 134.30 --
Nitramines
4-Amino-2,6-Dinitrotoluene 2/5 1.2-1.4 0.82 - -
RDX 2/5 63-80 28.78 --
Inorganics (Dissolved)
Antimony 2/5 17.1-20.6 11.20 18.5J
Arsenic 3/5 3-12.6 5.94 ND
Manganese 5/5 23-233 131.38 1.1J-12.2]
Thallium 1/5 6.3K 3.03 ND
Zinc 1/5 1,740 352.18 2.93-5.9]
Notes:

J = Analyte was positively identified, value is estimated
K = Value estimated; biased high

ND = Not Detected

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-6

SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSIS
SITE 6 - IMPOUNDMENT AREA
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA
RANGE OF RANGE OF
FREQ(l)JIE N cm%%ﬁifgws Amg{&iﬂc* CKGROU <
CHEMICAL DETECTION (uglL) wn e
Volatiles: - o
1,2-Dichloroethene 1/4 g | mPL T
1,1,2,2-Tetrachloroethane 1/4 1 400 | YA
Semivolatiles: ! 067(//61; s
Benzo(a)anthracene 1/4 0.9 4.10 [ Lyttt O
Benzo(a)pyrene 1/4 0.6 4.03 t - e .
Benzo(b)fluoranthene 14 0.6J 4.03 - '
Benzo(k)fluoranthene 1/4 0.6] 4.03 ' - o 1 &/// /
Chrysene 1/4 0.9 4.10 - :
St

Phenanthrene 1/4 0.8] 4.08 - A7
Nitramines:
HMX 3/4 2.8-12 4.68 .
RDX 3/4 5.8-33 13.03 -
2,4,6-Trinitrotoluene 1/4 36 9.49 --
Inorganics:
Aluminum a/4 178)-17,900} 6,624.50 171J - 5,600
Arsenic 33 32104 5.73 12L-3.5L
Beryllium 24 1.3-2.1 1.10 ND
Chromium 3/4 17.3-61.2 25.73 ND

lron 4/4 838J-45,000] 19,359.50 289J - 6,650



TABLE A-6 (Continued)

SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN FROM

SURFACE WATER SAMPLE ANALYSIS
SITE 6-IMPOUNDMENT AREA
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND

CHEMICAL DETECTION (Fg/L) (Fg/lL) (Fg/lL)
Lead 4/4 3.8-78.8] 42.60 1.2L -5.4L
Manganese 4/4 51.43-450J 223.10 33.1- 379
Mercury 14 0.21 0.09 ND
Vanadium 4/4 74.8-125 97.53 5J-14.4]

Notes:

J = Analyte was positively identified, value is estimated
K = Valueis estimated; biased high.

L = Vaueis estimated; biased low

ND = Not Detected

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-7

SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN FROM
SURFACE WATER SAMPLE ANALYSIS
SITE6-TRIBUTARY
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND

CHEMICAL DETECTION (FolL) (FolL) (FolL)
Volatiles:
1,1,1-Trichloroethane 14 6J 5.25 --
Inorganics:
Arsenic (carc) 14 1.8J 1.05 1.2L - 35L
Iron 4/4 1,200-1,530 1,402.50 289J- 1,150
Manganese 4/4 53.2-86.1 72.80 33.1-379
Inorganics (Dissolved):
Arsenic (carc) 14 1.5J 0.91 1.2J-13L
Manganese 4/4 18.6-44.4 29.38 2J-290
Notes:

J = Analyte was positively identified, value is estimated
L = Valueis estimated; biased low
* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-8

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN

FROM SEDIMENT SAMPLE ANALYSIS
SITE 6 - IMPOUNDMENT

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA
RANGE OF RANGE OF
DETECTED ARITHMETIC* STATION
FREQUENCY OF CONCENTRATIONS MEAN BACKGROUND

CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)
Semivolatiles:
Benzo(a)anthracene 2/8 0.21J-0.45) 0.3 -
Benzo(b)fluoranthene 2/8 0.29J-0.6 0.33 -
Benzo(k)fluoranthene 8 0.08314.21)° 035 -
Benzo(a)pyrene 2/8 0.18J-0.4) 0.29 -
Chrysene 2/8 0.22]1:0.5 031 _ -
Indenof1,2,3-cd)pyrene 1/8 & 0.2’]) -
Inorganics:
Aluminum 8/8 2,560-16,000 NC 482K - 17,700)
Arsenic (carc) 8/8 1.5-23.8 NC 0.276 - 5.4L
Beryllium 5/9 0.33-0.86 NC 0.28J - 0.99)
Iron 8,130-27,000 NC 329 - 27,700)
Vanadium 9/8 9.2-81.6 NC 1.9J-389
Notes:

L = Estimated value, biased low
K = Estimated value, biased high
J = Analyte was positively identified, value is estimated.

NC = Not Calculated

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-9

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSIS
SITE 6 - IMPOUNDMENT AREA
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA
RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION

OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)
Volatiles:
1,1-Dichloroethane 255 0.052-4.5} 0.1 -
1,2-Dichloroethane 3/55 0.008)-88 1.62 -
1,1-Dichlorocthene 1/55 044 0.17. .
1,2-Dichloroethene (Total) 3/53 0.009§0.0 0.17~ -
Tetrachloroethene 2/55 0.091-180 3.29 -
1,1,1-Trichloroethane 2/55 0.031J-190 3.48 -
Trichlorocthene 1/55 0.005] 017 -
Vinyl Chloride 2155 0.063 0.17 -
Semivolatiles: 0)%,1{;/7 76 d/:/;,y;¢_ Yt .
Acenaphthene 6/55 0.0683:76)°> 05> -
Anthracene 7/55 0.069J-6.8] 0.64 -
Benzo(a)anthracene 21/55 0.094J-9.1) 0.68 -
Benzo(b)fluoranthene 21/55 0.079J-2.4 0.72 -
Benzo(k)fluoranthene 16/55 0.088J-0.96) 0.6 -
Benzo(g,h,i)perylene 16/55 0.086J-2.3) 0.55 -
Benzo(a)pyrene 26/55 0.094J-9.6) 0.69 -
Carbazole 3/55 0,058} 32 @ -
Chrysenc 21/55 0.12J-11 0.7,13 --
Dibenzo(a,h)anthracene 6/55 0.0621-0.33 0.61.-7 -

2/55 1.9-28) 113 -

2,4-Dinitrotoluene



TABLE A-9 (Continued)

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSIS

SITE 6-IMPOUNDMENT AREA

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)
2,6-Dinitrotoluene 1/55 0.55J 0.6 --
Fluoranthene 26/55 0.067J-3.9 0.74 --
Fluorene 4/55 0.0653-5J 0.62 --
Indeno(1,2,3-cd)pyrene 13/55 0.097J-1.8 0.63 -
2-Methylnaphthalene 4/55 0.17J-0.45 0.63 --
Naphthalene 1/55 0.067J 0.65 --
Phenanthrene 18/55 0.084J-15 0.8 --
Pyrene 30/55 0.0633-22 1.07 --
Nitramines:
4-Amino-2,6-Dinitrotoluene 8/46 0.098N-520N 11.52 --
1,3-Dinitrobenzene 1/55 0.210N 0.11 --
HMX 2/55 96-710 15.19 --
RDX 2/55 63-160 4.36 --
1,3,5-Trinitrobenzene 3/55 0.45N-19 0.67 --
2,4,6-Trinitrotoluene 10/55 0.13N-2,500N 45.86 --
Inorganics:
Aluminum 11/11 2,1503-38,900 9,500.91 1,510 - 40,500
Antimony V11 48.2 18.19 18.9L
Arsenic (carc) 11/11 4-22.1 8.03 14J-131
Beryllium 7/11 0.73-1.7 1.00 0.55J- 1.6
Cadmium 5/11 2.5-98 3.74 ND



TABLE A-9 (Continued)

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSIS

SITE 6-IMPOUNDMENT AREA

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)
Chromium 1111 9.8-94.8 34.40 3.8-66.1
Iron 1111 9,1203-61,600 23,220.00 3,060 - 46,000
Manganese 1111 60.9J-245 135.20 7.4-1,980
Nickel 9/11 12.5-100 40.60 9.3K - 55.2
Vanadium 1111 39.6-382 145.96 4.8]- 67.6
Zinc 1111 45.8-643 277.16 4] - 202J
Notes:

J = Analyte was positively identified, value is estimated.
K = Estimated value; biased high.

ND = Not Detected

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-10

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSIS

SITE 6-IMPOUNDMENT AREA

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)

Inorganics:
Aluminum 8/8 9,430-33,300 24,528.75 1,510 - 40,500
Arsenic (carc) 8/8 45-11.2 8.74 1.43-131
Beryllium 7/8 1.1-15 1.13 0.55J- 1.6J
Chromium 8/8 20.2-58.8 45.81 3.8-66.1
Iron 8/8 19,000-39,900 34,000.00 3,060 - 46,000
Manganese 8/8 67.1-286 213.01 7.4-1,980
Vanadium 8/8 37.2-81.9 59.96 4.8J-67.6

Notes:

J = Analyte was positively identified, value is estimated.

ND = Not Detected

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-11

SURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE SOIL SAMPLE ANALYSIS

SITE7-STUDY AREA

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND

CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)
Inorganic:
Aluminum 4/4 6,010-19,100 13,552.50 1,960 - 24,100
Antimony 14 18.6L 8.09 9.2L - 11L
Arsenic 4/4 45-11 7.15 0.46L - 63.9
Beryllium 4/4 0.48-0.95 0.72 0.23J-0.93J
Cadmium 14 6 1.96 1.23-15
Chromium 4/4 13.7-40.2 29.88 26-183
Iron 4/4 14,300-28,200 21,800.00 1,440 - 46,400
Manganese 4/4 155-382 240.50 7.6L - 491
Notes:

J = Analyte was positively identified, value is estimated.
L = Analyte was positively identified, value is biased low.

ND = Not Detected

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-12

SUBSURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SUBSURFACE SOIL SAMPLE ANALYSIS
SITE7
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg)
Inorganics:
Aluminum 13/13 2,920-14,000 6,697.69 2,710 - 28,200
Antimony 2/13 10.5L-16.5L 5.53 8.5L - 31.3L
Arsenic 13/13 0.96K-14.5 3.71 0.233-42.7
Beryllium 11/13 0.27-1.7 0.64 03J-9.8
Chromium 13/13 4.8-63.4 17.7 5.2L - 335
Iron 13/13 4,110-46,100 14,155.38 3,810 - 51,100
Manganese 13/13 41.1-429 163.87 3.5J - 2,940
Notes:

J = Analyte was positively identified, value is estimated.

K = Estimated value, biased high

L = Estimated value, biased low

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-13

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN

FROM GROUNDWATER SAMPLE ANALYSIS

NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

SITE7

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (ng/L) (ng/L) (ng/L)
Volatiles
1,1-Dichloroethane 1/3 16 NC -
1,1-Dichloroethene 1/3 4 NC -
1,1,1-Trichloroethane 2/3 2-40 NC _
Nitramines
4-Amino-2,6-Dinitrotoluene 3/3 2.5-37 NC -
RDX 3/3 13-180 NC -
Inorganics (Dissolved)
Antimony 1/3 13.7 NC 18.5J

Notes:

J = Analyte was positively identified, value is estimated
NC = Not Calculated

*  The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-14

SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSIS
SITE 7- STUDY (TRIBUTARY) AREA
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (ng/L) (ng/L) (ng/L)
Inorganics (Dissolved:)
Arsenic (carc) 2/3 1.3-1.8 NC 1.2J-13L

Notes:

J = Analyte was positively identified, value is estimated
L = Vaueis estimated; biased low

NC = Not Calculated

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-15

SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSIS
FELGATES CREEK
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND
CHEMICAL DETECTION (ng/L) (ng/L) (ng/L)
Inorganics (Dissolved):
Manganese 9/9 36.7J-99.7J 69.79 2J-290
Notes:

J = Analyte was positively identified, value is estimated
* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-16

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSIS
SITE 7- STUDY (TRIBUTARY) AREA
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND

CHEMICAL DETECTION (mg/kQ) (mg/kg) (mg/kg)
Inorganics:
Aluminum 6/6 19,300-34,100 27,850.00 1,510 - 40,500
Arsenic 6/6 9.7-13.3 11.38 1.4J-131
Beryllium 6/6 1.1-16 1.38 0.55J- 1.6
Chromium 6/6 42.5-61.5 53.07 3.8-66.1
Iron 6/6 39,100-45,500 42,316.67 3,060 - 46,000
Manganese 6/6 252-385 312 7.4-1,980
Vanadium 6/6 52.1-69.2 62.48 4.8J-67.0
Notes:

J = Analyte was positively identified, value is estimated.
L = Estimated value, biased low.
*  The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE A-17

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSIS
FELGATES CREEK
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

RANGE OF RANGE OF
FREQUENCY DETECTED ARITHMETIC* STATION
OF CONCENTRATIONS MEAN BACKGROUND

CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kQ)
Inorganics:
Aluminum 12/12 13,700-38,500 24,441.67 1,510-40,500
Arsenic 12/12 6.7-14.9 10.11 14J-131
Beryllium 12/12 0.88-1.6 1.19 0.55J- 1.6
Chromium 12/12 29.4-59.8 45.88 3.8-66.1
Iron 12/12 25,100-43,800 35,091.67 3,060 - 46,000
Manganese 12/12 202-327 254.08 7.4-1,980
Vanadium 12/12 36.2-71.2 56.25 4.8]-67.6

Notes:
J = Analyte was positively identified, value is estimated.

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



APPENDIX B
ECOLOGICAL ECOC SUMMARIES




TABLE B-1

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSES
SITE 6- IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION)
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of
Detected Arithmetic* Range of Station
Frequency of Concentrations Mean Background
Chemical Detection (no/kg) (no/kg) (no/kg)

Semivolatiles
Benzo(a)anthracene 2/17 36J - 150J 188.59 --
Benzo(a)pyrene 2/17 26J-120J 186.24 -
Benzo(b)fluoranthene 2/17 85J- 120J 189.71 --
Benzo(g,h,i)perylene 2/17 35J - 150J 188.53 -
Benzo(k)fluoranthene 2/17 100J - 110J 190 --
Chrysene 2/17 130J - 150J 194.12 -
Fluoranthene 3/17 30J - 420 203.82 --
Indeno(1,2,3-cd)pyrene 2/17 33J- 160J 189 -
Phenanthrene 2/12 27J3- 320 195.17 --
Pryene 3/17 27J - 2400 188.35 -
Nitramines --
HMX V17 5,600 788.24 -
RDX V17 2,900 560.29 --



SITE

TABLE B-1 (continued)

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSES
6 - IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION)
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of
Detected Arithmetic* Range of Station
Frequency of Concentrations Mean Background
Chemical Detection (ma/ka) (ma/kq) (ma/kq)

Inorganics
Aluminum 12/12 3,770 - 11,200 6,851.67 1,960-24,100
Antimony 1/9 13.8L 6.08 2L-11L
Beryllium 12/12 0.31-0.76 0.53 0.233-0.93J
Chromium 12/12 8.8-32.6 17.56 2.6-33.5
Iron 12/12 5,570 - 23,900 15,087.5 1,440-46,400
Lead 12/12 6.7 - 22.1J 11.75 2.1-43.1
Mercury 112 0.09 0.03 0.05J
Nickel 10/12 3.8-15.9 712 3.83125
Vanadium 11/12 8.7-258 15.86 5.23-64.7
Zinc 12/12 21.5-63.3 37.56 3.2KJ-48.4

Notes:

NC Not Calculated

ND Not Detected

J Estimated value

K Estimated value, biased high

L Estimated value, biased low

*

The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-2

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSES

SITE 6- IMPOUNDMENT AREA (ROUND ONE AND ROUND TWO)

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of Detection Arithmetic* Range of Station
Frequency of Concentrations Mean Background
Chemical Detection (ug/L) (ug/L) (ug/L)

Nitramines
HMX 3/6 28-12 3.22 -
RDX 3/6 5.8-33 8.78 -
2,4,6-Trinitrotoluene 1/6 36 9.49 --
Inorganics
Aluminum 6/6 36.3-17,900J 4,433.5 171J- 5,600
Chromium 3/6 17.6-61.2 17.65 ND
Cobalt 2/6 6.9-11 4.65 5.3J-85]
Copper 4/6 6.1-50.3 24.03 5.6J-6.7J
Iron 6/6 514 - 45,000J 13,086.83 289J - 6,650
Lead 4/6 3.8-78.8] 28.57 121 -5.4L
Mercury 6/6 15.8 - 450J 154.00 33.1-379
Nickel 1/6 0.21 0.09 ND
Vanadium 3/6 23.2]-34.3] 18.47 19.5K - 55.5K
Zinc 6/6 83.6 - 554 190.72 7.9J - 80.2

Notes:

J Estimated value

K Estimated value, biased high

L Estimated value, biased low

*

The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-3

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE 6- IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION)
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of Detection

Range of Station

Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (na/kg) (na/kg) (na/kg)

Volatiles

Acetone 28/46 247 - 760 318.59 --
Carbon Disulfide 3/45 12J-47J 196.77 -
Chloroethane 2/146 15J- 24J 196.96 --
Chloromethane 1/46 16J 196.67 -
1,1-Dichloroethane 1/46 4,500 121.36 --
1,2-Dichloroethane 3/46 8J - 88,000 1,935.66 -
Tetrachloroethene 2/46 91 - 180,000 3,939 --
1,1,1-Trichloroethane 2/146 31J- 190,000 4,152.91 --
Vinyl Chloride 1/46 140 198.76 --
Semivolatiles

Acenaphthene 2/146 240J - 4409 589.02 --
Anthracene 3/46 120J - 520J 560.54 --
Benzo(a)anthracene 17/46 94J- 2,100 550.85 --
Benzo(a)pyrene 15/46 150J - 2,000 570.00 -
Benzo(g,h,i)perylene 11/46 130J - 1,600 548.48 --
Bis(2-ethylhexyl)phthalate 22/46 150J - 36,000 2,421.63 -



TABLE B-3 (continued)

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE 6- IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION)
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detection Range of Station
Frequency of Concentrations Arithmetic M ean* Background

Chemical Detection (no/kg) (no/kg) (no/kg)
Carbazole 1/46 340J 574.02 -
Chrysene 17/46 120J - 2,400 601.63 -
Dibenzo(ah)anthracene 5/46 62J - 330J 539.5 --
Fluoranthene 18/46 79J - 3,900 666.57 --
Fluorene 1/46 220J 570.41 -
Indeno(1,2,3-cd)pyrene 10/46 170J- 1,800 566.74 -
2-Methylnaphthalene 3/46 210J- 450 557.17 -
4-Methylphenol 1/46 1,500 599.24 -
Pentachlorophenol 1/46 230J 1,413.59 --
Phenanthrene 15/46 110J- 2,400 573.26 --
Pyrene 24/46 63J - 4,000 679.85 -
Nitramines

4-amino-Dinitrotoluene 6/37 98N - 3,000N 429.03 --
2,4-Dinitrotoluene 1/46 28,000J 1,125.11 --
2,6-Dinitrotoluene 1/46 550J 528.37 --
HMX 2/46 96,000 - 710,000 18,040.23 -

RDX 2/46 63,000 - 160,000 5,218.06 -



TABLE B-3 (continued)

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE 6- IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION)
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detection Range of Station

Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (no/kg) (no/kg) (no/kg)
1,3,5-Trinitrobenzene 2/46 5,400 - 19,000 861.97 --
2,4,6-Trinitrotoluene 8/19 130N - 6,200 535.44 --
Inorganics (mg/kg) (mg/kg) (mg/kg)
Aluminum 19/19 2,150J - 38,900 9,004.21 1,510-40,500
Arsenic 19/19 15-238 8.53 143131
Beryllium 12/19 0.33-17 0.76 0.55J1.6.J
Cadmium 5/19 25-98 2.57 ND
Chromium 19/19 9.8-94.8 30.63 3.8-66.1
Cobalt 12/19 16-124 4.67 3.8315J
Copper 19/19 2.3-130 29.62 3.7343.1
Iron 19/19 8,130 - 61,600 20,137.37 3,060-46,000
Lead 14/19 3.6J-68.1J 25.84 3.4-51.6
Manganese 19/19 10.7 - 245 90.68 2923-9,720K
Mercury 2/19 0.12- 0.22K 0.13 0.18L-0.29L
Nickel 16/19 4.9K - 100 28.32 9.3K-55.2
Selenium 4/19 0.36L - 1.2L 0.59 0.46L-1.5L

Vanadium 19/19 9.2-382 96.78 4.8J-67.6



TABLE B-3 (continued)

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE 6- IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION)
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detection Range of Station
Frequency of Concentrations Arithmetic M ean* Background

Chemical Detection (no/kg) (no/kg) (no/kg)
Zinc 19/19 22.6- 643 197.42 43-202J

Notes

N Not Calculated

J Estimated Value

K Estimated value, biased high

L Estimated value, biased low

N Tentatively Identified Compound

* The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-4

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN

FROM SEDIMENT SAMPLE ANALYSES

NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

SITE6-FLUME AREA

Range of Detection

Range of Station

Frequency of Concentrations Arithmetic Mean* Background
Chemical Detection (na/kg) (na/kg) (na/kg)

Volatiles

Acetone 207 64B - 170 NC --
1,1-Dichloroethane 17 12J- 980 NC --
1,2-Dichloroethene (total) 17 42J - 110,000DJ NC --
Tetrachloroethene 37 9J- 100J NC --
1,1,1-Trichloroethane a7 90 - 270 NC --
Trichloroethene 17 21J- 2,600,000DJ NC --
Vinyl Chloride 6/7 29 - 4,000D NC -
Semivolatiles

Acenaphthene a7 80J - 230J NC --
Anthracene 57 84J - 410J NC --
Benzo(a)anthracene 6/7 99J-1,200J NC --
Benzo(a)pyrene 207 490J - 1,000 NC -
Benzo(g,h,i)perylene a7 160J - 850J NC --
Bis(2-ethylhexyl)phthalate 17 400J - 5,500 NC --
Carbazole 37 110J - 230J NC -
Chrysene 6/7 120J - 1,500J NC -



TABLE B-4 (continued)

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES

SITE6-FLUME AREA

NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of Detection

Range of Station

Frequency of Concentrations Arithmetic M ean* Background

Chemical Detection (no/kg) (no/kg) (no/kg)
Dibenzo(a,h)anthracene U7 140 NC --
Fluoranthene 6/7 200J - 2,000 NC --
Fluorene 57 87J - 260J NC --
2-Methylnaphthalene 6/7 1,100J - 3,300J NC --
4-Methylphenol 6/7 93J- 530J NC --
Naphthalene 6/7 510J- 1,000 NC --
n-Nitrosodiphelamine 37 80J- 210J NC --
Phenanthrene 6/7 270J- 2,000 NC --
Pyrene 6/7 310J- 2,900 NC --
Pesticides
4,4-DDD 207 16J- 31J NC -
4,4-DDE 37 26J - 49 NC -
4,4-DDT 7 16J NC -
Nitramine/Nitroaromatic
Compounds
2-amino-4,5-Dinitrotoluene 57 7,400J - 600,000 NC --
4-amino-Dinitrotoluene 57 4,800J - 640,000 NC --



TABLE B-4 (continued)

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE6-FLUME AREA
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detection Range of Station

Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (no/kg) (no/kg) (no/kg)
2,4-dinitrotoluene a7 580J - 3,700J NC --
2,6-Dinitrotoluene 207 320J - 590 NC --
HMX 17 3,300J - 45,000 NC --
RDX 6/7 2,100J - 120,000 NC --
1,3,5-Trinitrobenzene 207 610J - 6,800 NC --
2,4,6Trinitrotoluene 6/7 870J - 1,000,000D NC --
Range of Detection Range of Station
Frequency of Concentrations Arithmetic Mean* Background
Chemical Detection (mg/kg) (mg/kg) (mg/kQ)
Inorganics
Aluminum 17 2,680 - 10,500 NC 482K - 17,700
Arsenic 17 6.7J- 27.4] NC 0.27L - 54L
Beryllium 17 0.16-12 NC 0.283- 0.99J
Cadmium 17 3.6K - 15.8K NC ND
Cobalt 17 1.3-9.4 NC 1.13-7.93
Copper 17 53.13- 227J NC 1J-6.3J
Cyanide a7 0.75-13 NC ND



Notes:

NC

*- X< 0O

TABLE B-4 (continued)

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE6-FLUME AREA
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detection Range of Station
Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (ug’kg) (ug’kg) (ug’kg)
Iron 17 11,700J -31,300J NC 329 - 27,700
Lead 17 68.8 - 220 NC 1.8L - 381L
Mercury 6/7 0.1-0.96 NC 0.06L - 0.09L
Nickel 17 6J- 232J NC 4.6K - 17.5K
Selenium 37 13-19 NC 0.86L
Vanadium 17 20.9J3- 1,250 NC 19L -38.9
Zinc 17 185K - 1,000K NC 3.2J- 143
Not Calculated
Not Detected
Sample required dilution
Analyte was positively identified, value is estimated
Estimated value, biased high
Estimated value, biased low

The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-5

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE6- TRIBUTARY(ROUND TWO)
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detection Range of Station
Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (no/kg) (no/kg) (no/kg)
Inorganics
Aluminum 4/4 491 - 1,130 851 171J- 5,600
Iron 4/4 1,200 - 1,530 1,402.5 289J - 6,650
Manganese 4/4 53.2-86.1 72.8 33.1-379
Nickel 2/14 19.8-49.6 21.35 19.8K - 55.5K
Notes:

J Estimated value
K Estimated value, biased high
*  Thearithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-6

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE6- TRIBUTARY(ROUND TWO)
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of Detection

Range of Station

Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (ua’ka) (ua’ka) (ua’ka)
Volatiles
Acetone 6/8 27J- 220 94.56 --
Carbon Disulfide 2/8 12J- 110J 26.69 --
Semivolatiles
Phenol 1/8 890J 534.38 --
Inorganics
Aluminum 8/8 9,430 - 33,300 24,528.75 1,510 - 40,500
Arsenic 8/8 45-11.2 8.74 1.43-13.1
Beryllium 7/8 1.1-15 1.13 0.55J - 1.6J
Cadmium 1/8 24 1.66 ND
Cobalt 8/8 26-125 8.46 3.87- 15J
Iron 8/8 19,000 - 39,900 34,000 3,060 - 46,000
Manganese 8/8 67.1- 286 213.01 7.4 - 1,980
Nickel 8/8 13.4-36.1 27.01 9.3K - 55.2
Vanadium 8/8 37.2-81.9 59.96 4.8]- 67.6
Zinc 8/8 79.6 -153 131.45 4] - 202J
Notes:
ND Not Detected

J Estimated Value
The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.

*



TABLE B-7

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE 6 - EXCAVATED AREA (ROUND TWO)
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of Detection Arithmetic* Range of Station
Frequency of Concentrations Mean Background
Chemical Detection (mg/kQ) (mg/kQ) (mg/kQ)

Inorganics
Aluminum 6/6 13,100J - 27,000 19,550.00 1,960 - 24,100
Antimony 1/6 11.9L 6.49 9.2L -11L
Beryllium 6/6 0.47 - 0.82 0.64 0.23J-0.93J
Cadmium 2/6 34L -184L 4.09 1.2J-15
Chromium 6/6 20.1-52.2 36.77 26-335
Iron 6/6 14,400J - 35,300J 24,433.33 1,440 - 46,400
Lead 6/6 9.6K - 43.1K 25.55 21-431
Nickel 5/6 4.6L -9.2L 6.36 3.8J-125
Vanadium 6/6 25-53.6 40.22 52J-64.7
Zinc 6/6 93.1J- 2,340J 934.18 3.2KJ-484

Notes:

J Estimated value

K Estimated value, biased high

L Estimated value, biased low

*

The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-8

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE SOIL SAMPLE ANALYSES

SITE 7- STUDY AREA (ROUND TWO)
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of Detected Arithmetic* Range of Station
Frequency of Concentrations M ean* Background
Chemical Detection (ma/ka) (ma/ka) (ma/ka)

Inorganics

Aluminum 4/4 6,010 - 19,100 13,552.5 1,960 - 24,100

Antimony 14 18.6L 8.09 9.2L -11L

Beryllium 4/4 0.48 - 0.95 0.72 0.23J-0.93J

Cadmium 14 6 1.96 123-15

Chromium 4/4 13.7-40.2 29.88 2.6-335

Copper 4/4 4.4 -145 41.73 12)-244

Cyanide 14 12 0.57 ND

Iron 4/4 14,300 - 28,200 21,800.00 1,440 - 46,400

Lead 4/4 8.9k - 148 49.00 21-431

Manganese 4/4 155 - 382 240.50 7.6L - 491

Mercury 3/4 0.08 - 0.53 0.18 0.05J

Nickel 4/4 11.5-27.2 17.65 3.8J-125

Vanadium 4/4 20.6- 43.8 35.95 5.2J-64.7
_Zinc 4/4 25.3 - 928 270.80 3.2KJ-484
Notes:

D Not Detected *  The arithmetic medl, is calculated using positive detections and one half of the

Estimated detection limit for non-detections.
Estimated value

rRAXXCZ

Estimated value, biased high
Estimated value, biased low



TABLE B-9

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSES
SITE7- TRIBUTARY (ROUND TWO)
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detected Range of Station
Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (ug/L) (ug/L) (ug/L)
Inorganics
Aluminum 3/3 841 - 1,460 1,088.67 171J - 5,600
Iron 3/3 1,090 - 1,870 1,403.33 289J - 6,650
Manganese 3/3 79.7-87.5 83.6 33.1-379
Notes:

J Estimated value
*  Thearithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-10

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
SITE7- TRIBUTARY (ROUND TWO)
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detected Range of Station
Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (ua/L) (ua/L) (La/L)
Volatiles
Acetone 6/6 25J - 300J 143.33 -
Carbon Disulfide 1/6 66J 25.50 --
Semivolatiles
Di-n-Butylphthalate 1/6 2,700 879.17 --
Range of Detection Range of Station
Frequency of Concentrations Arithmetic M ean Background
Chemical Detection (ma/ka) (ma/ka) (ma/ka)
Inorganics
Aluminum 6/6 19,300 - 34,100 27,850.00 1,510 - 40,500
Arsenic 6/6 9,7-13.3 11.38 64J-13.1
Beryllium 6/6 11-16 1.38 0.55J- 1.6J
Cobalt 6/6 79-115 10.12 38J- 15J
Iron 6/6 39,100 - 45,500 42,316.67 3,060 - 46,000
Manganese 6/6 252 - 385 312.00 7.4-1.980
Nickel 6/6 28.5-409 32.65 9.3K - 55.2
Silver 2/6 24-31 1.84 2.2)
Vanadium 6/6 52.1-69.2 62.48 4.8)- 67.6
_Zinc 6/6 131 - 154 146.00 4] - 202)

Notes:

ND  Not Detected K Estimated value - biased high
J Estimated value *  Thearithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.



TABLE B-11

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSES
FELGATES CREEK (ROUND TWO)
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRGINIA

Range of Detected

Range of Station

Frequency of Concentrations Arithmetic M ean* Background
Chemical Detection (ng/L) (ngl/L) (ngl/L)

Inorganics

Aluminum 9/9 433J- 1,360 854.89 171J - 5,600
Cobalt 1/9 4.6 2.29 5.3J-85J
Iron 9/9 810J - 1,980J 1,319.79 289J - 6,650
Manganese 9/9 98.4J - 168J 137.71 33.1-379
Nickel 3/9 21.2K - 27.8K 13.18 19.8K - 55.5K

Notes:

J Estimated value

K Estimated value, biased high
The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections.

*



TABLE B-12

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALSOF POTENTIAL CONCERN
FROM SEDIMENT SAMPLE ANALYSES
FELGATES CREEK
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Range of Detection Arithmetic* Range of Station
Frequency of Concentrations Mean Background
Chemical Detection (ng/L) (ng/L) (ng/L)
Volatiles
Acetone 3/12 26J - 160J 34.08 -
Semivolatiles
Di-n-Butylphthalate 7112 3,500 - 16,000 3,748.33 -
Range of Detection Arithmetic Range of Station
Frequency of Concentrations Mean Background
Chemical Detection (mg/kg) (mg/kg) (mg/kg)
Inorganics
Aluminum 12/12 13,700 - 38,500 24,441.67 1,510 - 40,500
Arsenic 12/12 6.7-14.9 10.11 143131
Beryllium 12/12 0.88-1.6 1.19 0.553-1.6J
Cobalt 12/12 77-122 9.83 3.8-66.1
Iron 12/12 25,100 - 43,800 35,091.67 3,060-46,000
Manganese 12/12 202 - 327 254.08 7.4-1,980
Mercury 112 0.31K 0.13 0.18L-0.29L
Nickel 12/12 13-37.9 23.53 9.3K-55.2
Selenium 7112 0.63L - 2.5K 1.05 0.46L-1.5L
Vanadium 12/12 36.2-71.2 56.25 4.83-67.6
_Zinc 12/12 99.7J- 172 131.23 43-202]
Notes:
J Estimated value *  Thearithmetic mean is calculated using positive detections and one half of the detection limit for
K Estimated value, biased high non-detections.

L Estimated value, biased low
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PROCEEDI NGS

KAYE PHI LLIPS: |1'm Kaye Phillips, public
affairs officer. | replaced Tom Bl ack just about a
year ago, and so it’s nice seeing all of you here
tonight. And captain I! | al nost goofed there.

Captain Denhamis here with us. He’s our conmandi ng
officer for the station. And Jay Dewi ng i s our
chai rman for us !l cochairman.

Captain, did you have anything you wanted
to say?

CAPTAIN DENHAM  No, | don’t have
anyt hing. Go ahead.

KAYE PHI LLIPS: Jay?

JAY DEWNG Not until later.

KAYE PHI LLI PS: Okay. I|f any of you

noticed in Sunday’s paper, we had the ad that’s
running that’s required for 45 days regarding this
proposed renedi ation plan that’s conming up for Sites
and 3 and 6 and 7. It started on the 26" of May.
And the period will run from 10 July and any I! that’
open for public comments. And all conments woul d be
sent to ny office, and then I turn it over to Jeff an
t hese gentl enen that are working on this program

Toni ght, Jeff, along with !l we have Bob

Stoud, who is new. | think it is his first official

TAYLCE ASSCCI ATES, | NC.
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nmeet i ng.

BOB STROUD: Second.

KAYE PHI LLI PS: Ckay. But Bob was still
here the last tinme, right?

BOB STROUD: No, he wasn't here.

KAYE PHI LLI PS: But Bob replaced Rob and
he’s here with us from EPA. And Scott Park and Rich
will be working with Jeff in making his presentation
t oni ght .

If any of you know anyone in the
community that has any comments or anything to make
regardi ng these, ny phone nunber is 887-4939. That's
in the ad that’s in the paper. And, please, feel free
to call nme, and we’'ll get the information for you
that's desired.

So wi thout anything further, I’mgoing to
turn it over to Jeff. And I will nention that | think
there’s been sone question about budget that wasn't on
your agenda, but that will be covered before the close
of the programthis evening.

JEFF HARLOW | guess first thing is we
tried to incorporate this public neeting type scenario
in with the RAB neeting. I'minterested in coments
if youd like to do this or we can take the techni cal

stuff. | kind of thought this m ght be a quick way to

TAYLCE ASSCCI ATES, | NC.
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get up to speed to what’s going on here in the next
year or so at the station.

But, again, if we don’t like this, we can
change the format to just have a separate public
nmeeting, just trying to save a little noney and work
it in. The trade-off of that is, is that, you know,
we're sacrificing some of our RAB tinme for it. And
then the other thing is we get in a pinch that we' ve
schedul ed so far ahead that when we announced the
neeting, we were kind of set to do it; whereas in the
past, we probably allowed for a couple of weeks for
t he announcenent to hit the paper and then actually
had the public presentation.

And | guess with that, what 1’mgoing to
do is we're going to do this as a joint effort I|ike
Kaye was saying. I'mgoing to |let Bob pick up. He is
new to the sites, but he's getting on board real quick
and has been a big asset, as far as |’ m concerned, and
he’s got the first four slides here for us to get us
started, and then I’mgoing go into the site
descriptions and then Scott and Rich will follow it u
on the back end.

BOB STROUD: Good evening. | guess
you-all know, ny name is Bob Stroud. |I'’mthe new EPA

proj ect manager for Yorktown. |’ve been involved wt

TAYLCE ASSCCI ATES, | NC.
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the sites for about six nmonths or so. My first

nmeeting was in Decenber of ‘97. What we want to try
and do tonight is present to you the proposed renedi al
action plans for four different sites at Yorktown,
Sites 1 and 3 and Sites 6 and 7. Actually, 1’'m
probably going to be repeating what Jeff and Kaye j ust
sai d.

Okay. This presentation to this neeting
is to just let all concerned citizens know t hat
Yorktown is going to be evaluating the four sites that
|’ve nentioned, Sites 1 and 3 and 6 and 7. And as
Kaye had nmentioned to you, the public conment period
begi ns today, May 26, and continues for 45 days,

t hrough July 10th, 1988. So if anyone has any
conments, suggestions, or concerns, they can contact
Kaye, | guess, by letter or phone or what have you.

This slide here just represents a
couple '! actually, this is the entire facility. This
map here represents the entire facility, with this
bei ng Fel gates Creek in this area and this being
Indian Field Creek. Sites 1 and 3 and 6 and 7 are in
these two areas right here. | think the next slide
shows it.

Here we are with Felgates, as | said, and

Indian Field Creek here, Sites 6 and 7 and Sites 1 and

TAYLCE ASSCCI ATES, | NC.
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3. The reason that we’'re doing themtogether |ike
this is because of their location. Since they are
| ocated so close to each either, it just nmkes sense
in saving nmoney and that sort of thing, to do these

sites together.

Wth that, I'Il turn it over to Jeff
Har | ow.

JEFF HARLOW Okay. | get to do site
description since I'’mthe resident expert, | guess.

We'll do Site 1 first. Utimtely it was a |landfill
at the station from 1965 through just beyond 1979. It
operated under a conditional use permt. And a little
note here for lens grinding dust, we have had a
i eutenant command on our site, generally they nmake
all the lenses Il or all the glassware for all the
mlitary. I think the Arny closed their facilities
down, and it’s a pretty big business there.

But at one tinme they were dunping their
l ens grinding dust in our landfill, pretty nuch an
inert plastic material.

This is Site 1 specifically, the entrance
poi nt down here in the bottom of the slide.
Cenerally, all the debris is in this area here on the
right-hand side of this access road that you see

here. It’s kind of a typical scenario, | guess, for
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[andfills in the past. This was once a borrow area

for sand and fill. They had a hole. What do you do
with a hole? You fill it back in, and it becane a
landfill.

You see a small ponded area here. Wrd
on it was it was an excavated area that just never got
filled. It dries up in the sumrertine. And you see a
green patch. It's kind of a little wildlife
managenment area. It’s beyond the boundaries of the
[andfill itself. Indian Field you re seeing here in
t he background right here.

Site 3 is a tw-acre dunp area, sane
thing. This one is even ol der than Dudl ey Road
Landfill. It’s been real difficult to even get 1!
except this docunent only specul ates that it was used
in the early 1900s as a fill area for us devel oping
our industrial area. A lot of cuts, you know, steep
wal I's and stuff where it just looks like they're in
there mning out the fill for using somewhere el se.

Utimtely the sane thing came down, you
had a hole in the ground and what to do with it but
try to fill it back in.

This is Site 3 looking at the main roads
here. Putting some perspective, Dudl ey Road Landfill

woul d be down here at the bottom You can’'t see the
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poi nter very good down here. And the begi nning of
Indian Field Creek, or at |east one of the branches,
woul d ki nd of run between the two sites. And
ultimately Indian Field would run down here at ny feet
or whatever. You' re seeing sonme of our nagazi nes here
in the background.

Here’s a perspective of the two sites

together. Here you' re seeing Dudl ey Road Landfill.
And back in here you can kind of see some reduced

gromh. That’s the landfill here. And then
ultimately Fel gates Creek comi ng out this way.

Site 6 'l and what we’'re doing I I'm
just going to back up here. We're actually
i ncorporating both of these perhaps together in one
presentation. So 1 and 3 is the first one. Wre

doi ng those two sites together as one unit. And

ultimately you' Il see a rod for those two sites.

And now for Sites 6 and 7, there will be
a separate rod for that, and | just wanted to break
that out so we can work it all in one presentation

Site 6 is a washout facility, basically
there since 1942-43. It’s always been a reclaim
facility for TNT. We did install a carbon absorption
tower in 1975 which theoretically should have

all eviated the waste that we woul d have been putting
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in the creeks.

And then ultimtely we hooked up HRSD,
and we’ ve been knocking this around. | have to do a
little nore research, but | thought it was the early
‘80s. W're saying ‘86. That’'s the best we have as
of right now

There’'s also -- along with sone of the
cooperative efforts with EPA they had sone
consi derabl e concerns with the actual building itself
bei ng contam nated, potentially the contam nants
mgrating out into the facility. And so we’'re al so
| ooking at some of the trenches and stuff inside the
building. It won't be a perfect clean closure of a
bui l ding, but at least we’ll negate any potential for
the building itself contam nating out in the
envi ronnent

We then in the future have schedules to
do building denolition under the ML COM program where
it should appropriately be done.

This is building 109. You see here in
the shadows a little bit, you see the trench here that
went out into, what we call now, the inpoundnent
area. There’s a damor what -- the inpoundnent here
that you see. And you don’t see it on here, but it’s

along this general area. And all of that wastewater
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went out fromthis ditch into this marshy area.
There’s another thing with this site off
to the side here, there’s an annex that had a vapor
phase degreaser in there and some TCU probl enms here on
the site along with sone expl osives. This was a
second phase. | guess this building generally went
t hrough two i nprovenents, | guess, or nodifications.
And this equipnent went in the early ‘40s and then it
went through an upgrade.
At one time there was a tank inside this
buil ding that actually they did TCE liquid solution
and degreasing or actually tar renoval of the |ining
mat eri al inside the bonb casings. And what |
under st ood what they do is when it got dirty, you'd
open up the valve and out in the creek it would go.
This is | ooking back towards Buil ding
109, and you can now see the inpoundnent itself here.
It was also -- just to put atinme line, it was built
at the sane tinme the building was built, in 1942.
As far as the whole area here -- and |
guess Rich will get nore into it, but the inpoundnment
itself is not really showi ng any | arge amounts of
expl osive contam nation. W're seeing it right at the
edge of the trench, right at the end of it.

And, of course, in the proposal we’'re

10
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11
going to |l ook at just doing long-termnonitoring to
see where it’s at instead of destroying the wetl ands
to see what m ght be out there.

Here you're seeing a view fromthe
buil ding and the trench here going out into the
mar sh. That concludes 6. And 1’1l go into 7.

Now, 7 was our actual explosive |oading
pl ant three. You had a |loading facility. You | oad
weapons or casi ngs of bonmbs, and whatever you had at
the end of the day, you d have washdown procedures,
whether it be the kettle or just the building itself.
before 1975, that wastewater went right directly into
t he creek.

After 1975 it, at |least, went through
carbon tower, and then ultimately we went to HRSD
Al'l of these -- and just to reiterate, all of these
bui | dings for both 6 and 7 are since closed. 109 has
been cl osed since the md *80s. And plant two, |
guess, closed about three years ago or two and a hal f
years. And so that’s where we’'re at on that.

This would be a view of plant three
here. Just a quick overview, you had the prep
bui | di ng where your enpty casings would conme in. This
was the actual loading facility here. You did renpte

| oadi ng. During the actual | oading process, you d be
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in the bunkers and actually be | oading renotely. And
t hat di scharge water canme out the building right
here. And you see like a -- here it’s hard to see;
we'll get to a few slides down in the bottomof this
presentation, but there’s a run of rip rap here.

We did a renoval action a couple of years
ago, and that’s the biocell or bioslurry job that we
did. And | don’t want to steal Rich’ s thunder here,
but essentially we succeeded in doing a good
treatability study so we don’'t have to go back out

here and clean this thing up.

And with that -- who is it, Scott or
Ri ch?

RI CH HOFF: \What we’'re going to do
tonight is much nore linear presentation of the

remedi al action plan for these sites because of the
nunmber of sites we have. In the past we have cone in
here and we’ve discussed in detail the analytical
data, the risk assessnments, and the eval uation of al
of the proposed renedi al actions.

We thought in order to keep it alittle
shorter and open it up for questions, that we would
run through this information in a little nore
stream i ne manner. That was based on comments we

received from EPA Region 3. W’ ve given these

12
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13
presentations to their hierarchy. And one of their
recomrendati ons was to streamine the process and get
nore information out to you-all quicker

I"’mgoing to start with Sites 1 and 3.

Scott will take 6 and 7.

As a recap, renedial investigations were
perfornmed at both Sites 1 and 3. That included both
Round 1 RI and a Round 2 renedial investigation. Data
that was collected during these investigations were
conpiled into a focused study.

We did a focused feasibility study rather
than a full-blown feasibility study because the areas
of contam nation in both sites were rather small. In
fact, the first time we did a proposed plan, we were
suggesting no action at both sites.

But because of the partnering process
that we’'re involved in, we’'ve been able to sit down
with the regulators and really dissect the
information. And there were sone concerns that cane
out of it, the least of which is not the state's
concern about Site 1 and the fact that it was a fornmer
solid waste limted landfill.

There were sone findings that there were
| ow-lying areas that needed to be filled in. And so

when we went through the process, we wanted to focus
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14
on those technol ogi es that woul d suppl enent the
reestabl i shment of the cupboard.

| also wanted to nention that EPA
Region 3 is going to be doing a conprehensive surface
wat er investigation at Indian Field Creek and Fel gates
Creek in the next few nonths. And because of the
i nt erconnect edness between groundwat er and surface
water in Indian Field Creek, we didn’t want to
evaluate any renedial alternatives at this tinme for
those nedia. So this focused feasibility study really
concentrated on the soils in both Site 1 and Site 3.

This is one of our worst figures. |
apol ogi ze for the quality of it. But this is Site 1
and here’s Site 3. You saw through the pictures that
there was a ravine or a ditch that sort of bisected
the two, and then you enter one of the branches, one
of the two branches of Indian Field Creek on either
side of Site 3.

To eval uate the human heal th and
ecol ogi cal risks, when we conducted the risk
assessnment, there were really no unacceptable risks.
Current receptors, again no unacceptable risks.
Because of the frequency of exposure, it’s rather
[imted.

Future receptors. The concentrations
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when averaged over a large area really didn’t give us
much of an average or an upper 95th percent that we
woul d have to worry about. But, there were sone hot
spots.

The terrestrial and aquatic receptors
under the ecological risks is one of the few sites
where we had no really significant ecol ogical
concer ns.

When we were doing the focused FS, there
were one or two locations around Site 1. In fact,
they were well-boring | ocations that had high arsenic
concentrations. And by “high.” | nmean they were above
station-wi de backdrops, which is about 63 parts per
mllion.

And we did sone additional system
sanpling to figure out what the extent of this was,
and we also tried to get to the bottom of why there
m ght be this increased arsenic concentration. But we
never really figured out the latter, but we did take
addi ti onal sanples, quite a nunber of them to define
t he hot spot. And we used 63 parts per mllion and
above as a way of incorporating the hot spot and
eval uating the extent of potential contam nation.

And, again, the solid waste |andfill

cover will reestablished as part of the renedy.

15
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It’s not really a risk-driven action, but, again, it’'s
out there and we wanted to address it as part of the
remedy.

At Site 3, again with current receptors,
t here were no unacceptable health risks. Future
receptors, there were sone unacceptable risks for
adult and children. And this was based on anot her hot
spot. And at Site 3 we had PAHs. And if you renmenber
the site description for Site 3, you saw a | ot of
oils, greases, sludges, and solvents that went in
there. And this is, in fact, what we’'re turning up;
those PAHs are usually a constituent of those types of
waste material s.

True to form the terrestrial
denmonstrated a slight risk again to the PAHs. And the
aquatic, with the limted data that we had on | ndi an
Field Creek, there was no significant risk present.
Again, | want to state that EPA is going to be
collecting additional data, and that’'s one of the
reasons we don’'t want to make any comments on the

aquatic, Indian Field Creek, and the groundwater at

this tine.
This is, again, kind of difficult to see,
but if you take a look at Site 1, we have an area of

debris that we’re going to pick up. This is the

16
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extent of the arsenic hot spot. It’s very small. And
what’'s interesting is it’s really off of the nmain body
of what was considered to be the solid waste
[andfill. So to nmy know edge, we really have no idea
as to why that arsenic exists there. But sure enough
when we take those sanples, that area is well in
excess of all the other areas at Site 1.

Site 3, again the sane situation, where
there are a nunber of debris piles that we have
identified. This is what we consider the extent of
Site 3 proper. And the small red area in the center
is the area of soil that we’'re concerned about. This
was identified and delineated using PAH test kits down
to a depth of four feet, and we have a very good
handl e on the extent of contani nation.

To wrap it up, we’ re proposing renedial
action three, and there are a nunber of renedi al
actions proposed for each site, and I woul d encourage
you-all to take a |look at the total renedial action
plan for the details associated with each one of the
RAAs and the associ ated costs.

We’re proposing at this point intime to
reestablish the soil cupboard at Site 1, to do the
debris renoval, and to do the soil excavation and

off-site disposal in the area of the arsenic hot

TAYLCE ASSCOCI ATES, | NC.




© 00 N o o b~ w NP

N N BN NNN PR R R R R R R R e e
SN N B O © ® N o O M W N B O

spot. One of the reasons this was a focused FS is
that with such a small volume, it really doesn’t make
sense to devel op techni ques such as in situ
vitrification or any of the in situ technol ogy that

m ght be out there. It really wouldn't be cost

ef fective.

Site 3 we selected RAA-4, and it’s very
simlar. W’ re going to renove the debris that exists
in the area and we’'re going to excavate the PAH hot
spot. And, again, because of the limted size, we're
going to off-site disposal. And this will be di sposed
of as nonhazardous. W have to do TCLP to confirm
that. But, again, you' re taking about such a small
area that it really doesn't make sense to | ook at any
 and finding or conpost technol ogies. And the present
work for this remedial action, the alternative is
155, 000.

Wth that, I'd like to turn to Scott and

he’ Il tell you a little bit about 6 and 7.

SCOIT PARK: Ckay. Mving over to Sites
6 and 7. Again, like Sites 1 and 3, we conducted
remedi al investigations and post Rl investigations at

each of those sites. And then a feasibility study
report evaluated the data collected fromthose

i nvestigations and al so took a | ook at our renedial

18
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action alternatives.

Agai n, we screened many and broke it down
to about six or seven, and I'll present to you which
one we cane up with as our selection and that we're
proposing, again in the proposed renedial action plan
that you can review.

Sites 6 and 7, the -- let's see.
Operable Unit 14 is the whole area that bounds -- runs
al ong Felgates Creek. Site 6 is generally in this
area. That's the building Jeff showed you. Here's
t he drai nage way fromthat building and the | arge
i mpoundnent that he showed to you. Site 7 is down
here. And you'll get some site pictures of those.

Site 7 is Operable Unit 12. And Operable
Unit 13 is the flume area or drainage way | eading from
Bui | di ng 109 out towards the surface inpoundnent. And
then operable Unit 15 is an excavated area. 1'Ill talk
about that a little bit nore and why it's there, what
we're doing with it.

Based on risk assessnent summari es,
conclusions from Site 6 first were unacceptabl e risks
to human health from future residential exposure to
the soil and sedinment in the inmpoundnent area. Highly
unlikely that it will be devel oped for future

residential, but the possibility, | guess, does exist
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and there are sone risks to doing that.

Unaccept abl e ecol ogical risks to
receptors in the inpoundnent area, the flunme area, and
t he excavation areas, those are called areas of
concern. But actually the flume area is AOC, or Area
of Concern 1, the inmpoundnent area is Area of Concern
2, and the excavation area is Area of Concern 3.

You'll see a picture of all of those.

Site 7 conclusions were there were no
unacceptabl e risks to human receptors under any
| and-use scenari o, no unacceptabl e ecol ogi cal ri sks,
and all the risks were mtigated by the renoval action
conducted for the full-scale pilot study. Jeff talked
about that.

Soil was renoved and was taken to our
bi otreatment cell where it was put into a slurry using
t he sinpl ex saber technol ogy, and that's been cl eaned
up. And we're also using that cell right now to cl ean
up Site 19 which is another site we have eval uated and
noved to Rodham (phonetic).

This is a picture of Site 7. I'll cover
that first since it was basically taken care of
already. This is the area of concern that was cl eaned
up. This is alittle before ny tinme. These guys can

help me out. | believe this material here is grave
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t hat was placed down after the excavation took place
just to show a | evel where we had excavated to if it
ever cane back | ater and sonebody had to go back down,
t hey woul d know t he area that had been taken care of.

This is just a grading of that area and
regrading it, and it wasn't revegetated, but it is
starting to vegetate itself, | believe. It's a | ow
spot down by Site 7.

Areas of Concern 1 and 2. First, again
the building is down in this area and there's the
dr ai nage way comi ng out of the building that |eads out
towards the inpoundnent. There's a concrete channel
-- a system of channel s underneath the building and
t hen a channel that |eads wastewater out into the
flume area, as we call it, and then further along into
Area of Concern 2, which is right here. That's the
i npoundnent ar ea.

As Jeff nentioned, nost of the
contam nation that was found that had risks associ ated
with it was right in this area, Area of Concern 1.
And that's the area that we're focusing our actua
cleanup, if you will, as I'Il tell you about in our
remedi al action alternatives.

This is AOC-3. it's an excavated area,

very uni form and rectangul ar as you can see. W're

21
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not really sure where that cane from W don't know
if it's a basenment for a house or a building or a
borrow area. | don't think it's a house, but it |ooks
nore |ike something |like a borrow area or sonething
sonebody was getting ready to construct and they never
did. And it's just an area that's there, and actually
we're just going to fill that in and cover it. And we
haven't found any risks associated with that.

The selected renedial alternative for
Sites 6 and 7. Site 6, again, nmany were considered.
We're proposing in situ biological treatnent using a
di fferent biological treatnent than the Sinpl ot
process.

In our last neeting we discussed a joint
venture we're working on with WR. Grace and the
Canadi an governnment, and we're |ooking for split
funding fromboth of those two entities, and the Navy;
the three of us are going to share-cost that. W're

in the treatability study phase right now, and it's

going well. If we have full proof that the technol ogy
wor ks, that's what we're proposing to use. It will be
a land farmng treatnent on the station and it will be

in a greenhouse type of structure.
And we'll clean up about a thousand cubic

yards of material, is what we're expecting right now.
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That's fromour Area of Concern 1. There will be a
soil cover area in Area of Concern 3 which was
excavated, that we're not quite sure where that hole
came from

Al so as part of the project, we're going
to do sludge renoval fromthe channel system
underneath the building and the channel running out to
Area of Concern 1. And that will renmove all the
contam nants and residual contam nants from operations
in that building so we can then block off the channel
fromthe building out to our site. And that way in
the future if any water were to get in the building or
anyt hing cane out fromthose channels, it would be
cl ean because we had al ready taken care of it; we
woul dn't recontam nate our site.

Then we'll do | ong-term nonitoring of
surface water and groundwater in the entire area.
And, again, Jeff had said the Area of Concern 1 was
our primary area of contamination, and it didn't seem
it was getting into the surface inpoundnent. And
we're going to do long-termnmonitoring of the surface
wat er and groundwater to nake sure that there's
not hi ng goi ng on. The net present worth is about
$673, 000.

And then Site 7, there's no action
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alternative because the site has actually been cl eaned
up under a pilot study. And that present worth is
obvi ously zero.

Just to nove along to the public
participation. Qur public conmrent period began today

in the newspaper in The Daily Press. Kaye talked

about that. And the purpose is to encourage you and
ot her menbers of the public to participate in that
process and the selection of the proposed alternatives
for all four of these sites.

The coment period will close on
July 10th of 1998. It's a 45-day comrent period. W
| ook forward to hearing your comments today and by
mai | or by phone call if you should choose to do that.

And on that, we'll go to comments,
guestions, concerns, open the floor up to anything
anybody would like to tal k about on these sites.

CI NDY BARBRAU:. Ci ndy Barbrau, York
County Business. You said that Site 7 was done under
a pilot study. Do you have anythi ng about
approxi mately how nmuch that --

SCOIT PARK: The cost of it?

Cl NDY BARBRAU:. Yeah.

JEFF HARLOW It was a |arge-scale pilot

st udy.

24
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RICH KOFF: It was about a mllion
dol | ars.

SCOIT PARK: Did that include the
construction of the cell?

RI CH HOFF: Yeah. That included the
construction of the biocell area, the excavation of
the area whi ch expanded in scope once we started into
the digging, which, | think, a lot of these areas w ||
probably grow past the data that we now have. The
nice thing about that is that although we did spend a
mllion dollars in the up-front, we are starting to
see sone returns fromthe presence of the biocell, and

it's greatly cheapened the renmedial action for Site

19.

SCOTIT PARK: The capital cost will be
recouped every tinme we use that cell, so it will be
recover ed.

JEFF HARLOW | guess the fortunate thing
or the unfortunate thing, however you look at it,
Grace canme into play in the mddle of all of this and
now we' re | ooki ng at another alternative, innovative
technol ogy, to treat contam nated soils, along with
TCE.

The original plans of the cell was to,

you know, not only clean up Site 7 and 19, but we al so
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intend to use it for Site 6. So ny guess is that in
hi ndsi ght, we shoul d have better planned ourself, but
it was an unforeseen planning.

SCOTT PARK: Well, also Site 6 has
vol atil e contam nati on which Sinplot Technol ogy woul d
not cover and Grace would, so we're hoping that’s
going to prove itself useful for not only the
expl osives but the vol atiles.

CI NDY BARBRAU:. That was a joint
vent ure?

SCOIT PARK: That's right.

Cl NDY BARBRAU:. Have they done sonething
simlar up in Canada?

SCOTIT PARK: No. But the way that works
is Industry Canada has a programthat's part of -- it
woul d be |ike our Department of Comrerce. They have a
program where if people can put in -- denonstrate a
t echnol ogy or product or anything that they think wll
create jobs in Canada, WR Gace and U. S
corporations will have a major |lab, and a lot of their
wor ks goes through environnmental -- it goes through
t he Canadi an | ab.

The inventor of the process runs that
lab. And so if they can market this technol ogy --

t hey have denonstrated it on pesticides and sone ot her
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conmpounds, but if they can denonstrate it for
expl osi ves and vol atiles and then they can market that
technology, it will provide jobs in Canada due to al
of the associated itens that go into the [ ab work and
t he anal yti cal work.

So the Canadi an governnent is willing to
hel p market that or make it succeed so then Grace can
mar ket it because it brings jobs into Canada, and
G ace wants to do it because it will nmake their
product and service marketable. And we're interested
because they are willing to pay a fair share to help
us do it, and so it makes our project highly anmenable
and cost effective.

JEFF HARLOW Anything el se? Let's go
ahead and take a five, ten-m nute break and get set up
for the next presentation.

SCOIT PARK: And give you tine to think
of nore questi ons.

(Public Hearing concluded at 7:10 p.m)
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COURT REPORTER S CERTI FI CATE

I, SCOIT D. GREGG RPR, and Notary
Public, certify that | recorded verbati mby Stenotype
t he proceedings in the captioned cause before a public
heari ng, Proposed Renedial Action Plans for Sites
1 & 3 and Sites 6 & 7, Yorktown, Virginia, on May 26,
1998.

| further certify that to the best of ny
know edge and belief, the foregoing transcript
constitutes a true and correct transcript of the said

pr oceedi ngs.

Given under my hand this Aﬂf“ day of

£91wt_ . 1998, at Norfolk, Virginia.

S 0 L

Scott D. Gregg

TAYLOE ASSOCI ATES, | NC.
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